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ON SOME FORMS OF SELENIUM, 

AND ON THE 

INFLUENCE OF LIGHT ON THE ELECTRICAL 

CONDUCTIVITY OF THIS ELEMENT.* 

By HARRY N. DRAPER, F.C.S., and RICHARD J. MOSS, F.C.S. 

In a paper read before the Society of Telegraph En- 
gineersf on February 12th, 1873, Mr. Willoughby Smith 
announced the remarkable fait, that a bar of crystalline 
selenium, through which a current of eledlricity passes, 
has its conductivity increased 15 to 100 per cent when 
the bar is exposed to light. The light from an ordinary 
gas-burner placed at a distance of several feet increased 
the conductivity 15 to 20 per cent. Mr. Smith satisfied 
himself that alterations in temperature in no way affected 
this result, by placing the selenium in water, in such a 
manner that the light from burning magnesium ribbon 
held some inches above the bar passed through about an 
inch of water before falling upon the selenium. Under 
these circumstances, the conductivity of the bar was 
found to increase more than two-thirds, returning to the 
normal conductivity when the light was withdrawn. 

Lieutenant Sale, in a communication made to the Royal 
Society,^ describes a series of experiments undertaken 
with the object of ascertaining the relative effect upon the 
electric resistance of selenium of the light in different 
parts of the spectrum. He found that in the solar spec¬ 
trum the conductivity is least in the violet, and increases 
as the red is approached, attaining its maximum in a 
position just on the outside edge of the red rays at the red 
side. The conductivity in this position is greater than in 
diffuse daylight, but very considerably less than when the 
selenium is exposed to full sunlight. Mr. Sale observed 
that the effect of light is apparently instantaneous, but 
that the return in darkness to the normal resistance is not 
so rapid. He corroborates the statement of Mr. Wil¬ 
loughby Smith, already cited, that the varying resistance 
is in no way due to alteration of temperature of the se¬ 
lenium.§ 

Soon after the publication of Mr. Smith’s observations, 
we undertook a series of experiments with the objecft of, 
if possible, determining the precise molecular state of 
selenium, which exhibited this phenomenon of diminished 
eledtrical resistance under the adtion of light, and the 
conditions necessary for its production. 

It would here appear necessary to give a brief resume 
of the state of our knowledge of the physical properties 
and relations A selenium. This is of the more importance 

* From the Proceedings of the Royal Irish Academy, vol. i., Ser. II. 
(Sci.). 

+ Nature, vol. vii., p. 203. 
i Proceedings of the Royal Society of London, vol. xxi., p. 283. 
§ No experiments are adduced in support of this statement. 

because little, if anything, has been added to that know¬ 
ledge for nearly twenty years, and because the statements 
in some of the acknowledged text-books are not only in¬ 
sufficient, but often discordant with the results obtained 
by the savants to whom we owe all that up to this time 
has been done in relation to the subjedt. 

As we would desire to avoid matter which is supplied by 
handbooks of chemistry, or details not diredtly bearing 
upon our investigation, it must be understood that we 
note here only those hitherto observed and not widely 
known characters of selenium which seem to us to be in 
ntimate relation to the phenomena we have made the 
iobjedts of experiment. 

Selenium, discovered by Berzelius in 1817, was carefully 
studied by that chemist, and it is through his researches, 
and those of Regnault, Mitscherlich, and Hittorf, that we’ 
have almost all our knowledge of the physical characters 
of this element. It is upon their authority that the fol¬ 
lowing statements are made. 

Selenium may exist in several different forms :— 

1. As a vitreous mass, with conchoidal fracture. 
2. As a red amorphous powder precipitated from se- 

enious acid or selenites by the action of reducing 
agents. 

3. In the form of minute crystals deposited from its 
solution in bisulphide of carbon. 

4. In crystals deposited from solutions of the alkaline 
selenides exposed to the air. 

5. As a granular body resembling, almost completely, 
metallic cobalt or cast-iron, and obtained, by the heating 
and slow cooling of either of the three first-mentioned 
forms. 

The first three modifications, it should be mentioned 
resemble one another in their physical and chemical rela¬ 
tions, and must be regarded as different conditions of the 
same allotropic form of selenium. 

It is here only necessary to speak of vitreous selenium 
and of its heat-produced allotropic modification the 
granular variety, or as it has been felicitously called by 
Regnault, metallic selenium. 

Vitreous selenium has no definite point of fusion. At 
temperatures exceeding 6o° C. it softens, becoming gradu¬ 
ally softer with increased heat, and being perfectly fluid 
at 250°. When rapidly cooled from this temperature, it 
returns to its original condition. At normal temperatures 
it may be kept without change of state for many years, 
and is probably under these conditions perfectly stable! 
It is, though very sparingly, soluble in bisulphide of car¬ 
bon. In thin films, it appears by transmitted light of a 
beautiful ruby-red colour. Its specific gravity is, accord¬ 
ing to Schaffgottsch, 4-276. 

When this vitreous selenium is maintained for some time 
at any temperature between 94° and 200° C., and is then 

I slowly cooled, it is found to have assumed a metallic, ap- 
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pearance, and to have a grey granular fradure. It is 
now, we ourselves find, perfectly opaque to light, even in 
the thinnest films. Its specific gravity has increased to 
4796. When heated it does not soften, but at 2170 fuses 
without taking any intermediate pasty condition.. At 250° 
it is perfectly fluid, even when the mass is considerable , 
and when rapidly cooled returns, without any tendency 
to crystallise, to the vitreous, non-metallic modification. 
All that has up to the present been made known as to 
the eledrical relations of selenium may be very shortly 

told. ^ 
Solid vitreous selenium cannot, according to Berzelius, 

be rendered eledtrical by fridtion, but, on the contrary, 
Bondsdorfft states that when rubbed in very dry air it 
has this property. + Knox found that fused selenium con- 
duded the current of a battery of sixty pairs. Hittorf § 
found that granular selenium at normal temperatures con¬ 
ducted sufficient of the current of one Grove’s element to 
defledt the astatic needle of a galvanometer having 200 
convolutions 170, and that when the selenium was heated 
to 2100 in a small crucible the needle marked 8o°. But 
when the temperature reached 2170 (the point of fusion of 
granular selenium), the needle went back suddenly to 20°. 

The action of light as probably effecting some change 
in the allotropy of selenium was not wholly unsuspected 
prior to Mr. Smith’s observations. Gmelin mentions ex¬ 
posure to sunlight as a favourable condition for the pre¬ 
cipitation of selenium from dilute solutions of selenious 
acid by sulphurous acid; and Hittorf, while noting the 
likelihood of such an influence, was unable to detect it, 
and was obliged to attribute the observed change of amor¬ 
phous into crystalline selenium, while drying in sunlight, 
entirely to the effect of heat. In pursuing the line of re¬ 
search we have marked out for ourselves, we have been 
obliged to repeat much already published work, which 
with improved means of experiment has lost somewhat of 
its significance. We have thus encountered several ap¬ 
parently contradictory statements, some of which our ex¬ 
perience has either failed to verify, or has placed in anew 
light; and we have been convinced that the properties of 
this remarkable substance are but imperfectly understood, 
and still present a wide field for investigation. Vitreous 
selenium is, we should say at the outset, apparently an 
absolute non-conductor of electricity. We have been un¬ 
able to obtain any deflection of the very sensitive astatic 
needle of a high resistance galvanometer, when the thin¬ 
nest films of selenium, of the continuity of which we 
could assure ourselves, are interposed in the circuit of 
ten Leclanche elements. The difficulty of producing 
very thin films of absolute continuity disposes us never¬ 
theless to state our belief as to the complete non-con- 
dudivity of vitreous selenium with some reservation. 

As might be expeded from this charader, selenium in 
the vitreous form becomes eledric by fridion. So easily 
indeed have we invariably obtained this result that we 
find it difficult to understand the contrary conclusion of 
Berzelius. 

Hittorf, as has been stated, found that when vitreous 
selenium is converted into the granular form its eledrical 
resistance diminishes diredly with its temperature, but 
that when 2170 is attained the resistance is suddenly and 
largely augmented. In repeating this experiment we have 
obtained results concordant with those of Hittorf, who 
appears, however, not to have exceeded the temperature 
of 2170. Going beyond this point, we find that the resist¬ 
ance diminishes up to the point of complete fusion of 
the selenium, being at its maximum at 250°. We have 
obtained also the remarkable result that when the vitreous 
selenium resulting from the rapid cooling of the com¬ 
pletely fused granular form is quickly heated, it begins 
to condud the current at a temperature between i6sotand 
1750, and that its resistance diminishes, not only up to 

-- - -■ - - t-- --- 

* Gmelin, “ Handbook,” ii., p. 236 
+ Gmelin, l.c. 
t Gmelin, l.c. 
$ Poggendorf, Annalen der Physik und Chsmie, Bd. lxxxiv,, p. 2x4 

the extreme range of the mercurial thermometer, but so 
much beyond that it is still diminishing when, owing to 
the rapid volatilisation of the selenium, it has been found 
necessary to terminate the experiment. 

It has hitherto been assumed that there is but one 
granular form of selenium, and that this is a condudor 
of eledricity. We have, however, obtained a granular 
form in no way optically differing from granular selenium 
of comparatively low resistance, through a rod of which, 
16 m.m. long and 3 m.m. diameter, the current of ten 
Leclanche cells does not in the least defied the needle 
of our highly sensitive galvanometer. Nor does light, so 
far as our experiments have yet gone, diminish the resist¬ 
ance of this modification. We have, on the other hand, 
succeeded in obtaining bars of granular selenium through 
which the current of one Leclanche cell causes a very 
considerable defledion of the needle. This form is, we 
find, in its eledric resistance almost unaffeded by light. 
Between these two forms of granular selenium—the ap¬ 
parently non-conduding and the comparatively highly 
conduding—there is another of intermediate resistance. 
This modification is highly sensitive to light; its con- 
dudivity when i.*i the form of flat bars increasing in dired 
sunlight 75 to 100 per cent, and in artificial light in ratios 
ranging from 10 to 50 per cent. 

One form of granular selenium, as Hittorf first showed, 
has its resistance considerably diminished by heat: indeed, 
he says that could it be heated red hot its condudivity 
would not be inferior to that of the metals. Our own ex¬ 
periments confirm the diminution of condudivity by heat, 
but we have found, in at least one modification which 
we have produced, a body which so far conforms to the 
metallic type as to have its resistance strikingly increased 
by heat. We have made bars of selenium which when 
placed in the circuit of a battery and galvanometer, have 
shown a defledion of 48°, while upon completing the cir¬ 
cuit of a nitric acid battery, the current of which heated 
a spiral platinum wire surrounding the bar of selenium, 
the needle gradually fell to 150, as the temperature of the 
bar became greater. 

For the present we refrain from comment upon these 
results; and although we have been engaged during many 
months in this investigation, we defer details of our ex¬ 
periments, and especially of the conditions under which 
the different eledrically resisting and light-sensitive forms 
of selenium are obtained, until with larger experience we 
may hope to bring before the Academy results tending 
more closely to the solution of the questions we have pro¬ 
posed to ourselves. 

ON PYROLOGY, OR ANALYSIS AND SYNTHESIS 

BY MEANS OF THE BLOWPIPE.* 

By W. A. ROSS. 

(Continued from vol. xxxii., p. 252.) 

(7). It seems incredible, and yet is undoubtedly a fad, that 
there are English chemists—accomplished ones too—and 
even public analysts almost entirely ignorant of the 
analytical use of the blowpipe. To foreigners, especially 
Germans, it seems strange that we have not in England 
any systematic training, by means of leduresand pradical 
teaching, in blowpipe analysis, on the pattern of the 
fanrous Freiberg University. Such a course might surely 
be instituted by a rich Government like ours without 
much difficulty, in Jermyn Street, under the diredion of 
one of the old Freiberg students, as, for instance, Her 
Majesty’s Inspector of Mines, within whose superinten¬ 
dence the students might make periodical visits to the 
most charaderistic mines, which that gentleman knows 
so well: so that this repioach may be taken from us. If. 

* The term “ pyrological ” (“ pyrologischen Versuehe ”) has been 
adopted by Professor Richter, of Freiberg, in a letter to the writer. 
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is not a sufficient reply to say that “ there is a course of 
blowpipe instruction in almost every English chemical 
class or college.” Every chemist who has been to Freiberg, 
or even to the American colleges, knows how inefficiently 
the blowpipe is taught, or rather, how effectually it is 
neglected in our otherwise excellent schools of chemistry. 
If this point be controverted, it will not be difficult to 
take one of our most generally received analytical text¬ 
books, and show what extraordinary and incorreCt state¬ 
ments are there made with regard to blowpipe 
analysis, nor does an inspection of some of the English 
pyrological instruments and apparatus at all reassure us. 
I have lately, incredible as it will seem, been shown an 
instrument as the only kind of blowpipe in use in a public 
laboratory in London, having an aperture at the jet, at 
least a quarter of an inch in diameter; and, to make 
matters worse, filled both with the blast and with aerated 
coal gas ! I saw a youth blowing through such a machine 
as this by means of a mouthpiece cleverly extemporised 
with a glass funnel, and warned him that he would thus 
probably injure his lungs, a misfortune which would of 
course be attributed to “ the blowpipe,” instead of to the 
personal use of such a tuyere as this. 

(8) . It may be as well to mention here that blowpipes 
like that devised by Von Frick, having the operator’s 
breath, or blast from any other source, and the gas for 
ignition conveyed by the same tube, are utterly useless for 
these purposes ; that Bunsen burners are useless for 
these purposes ; that Fletcher’s most ingenious, and no 
doubt otherwise invaluable “ hot blast blowpipe ” is 
almost useless for these purposes, which are most erro¬ 
neously supposed to be always best effected by the greatest 
heat. Let any student who really Wishes to learn this 
science produce a blue pyrocone from a candle by a hand 
blower, and then with a mouth blowpipe held in the other 
hand, direct a blast across this blue pyrocone, so as to 
disseCt it; he finds it to be a solid mass of blue flame. If 
he now perform the same operation on the pyrocone from 
a gas jet, the pyrocone -is found to be slightly hollow, 
while the pyrocone from a Bunsen burner has only the 
merest thin shell of circumscribing ignited gaseous 
matter. It is obvious, therefore, that the effeCt of holding 
the fragment or paste of a mineral or other essay, in the 
middle of these three pyrocones, must be different in each 
case ; yet how seldom in England do we see a candle or 
oil lamp used for important results which can be obtained 
solely by its use? 

(9) . It is obvious that in order to properly systematise 
the science of blowpipe analysis, we ought to reduce it to 
as close analogy as may be with the procedure in ordinary 
chemical analysis, which has been found to answer so 
weH* * * § . I have> therefore, in my method discarded the 
preliminary use of the salts borax and microccsmic sab, 
and commenced attacking substances with the pyracids 
“Boric and phosphoric anhydride.” Boric acid, indeed, 
contrary to the account found in most of our chemical 
works, dissolves before the blowpipe no oxide whatever 
completely, except those of the alkaline metals, and that 
of silver a little, but its reactions thus are a thousand 
times more valuable than if it really (as we are told) dis¬ 
solved all those, while, by adding pyrologically a very 
small proportion of alkali (not quite 5 per cent) we obtain 
a still acid menstiuum which is itself extremely soluble in 
water.. Phosphoric acid, on the other hand, is, before the 
blowpipe, the most powerful unmixed solvent in the 
world, dissolving gold leaf to a bluish violet glass quite 
rapidly. In either case we can further, if we like, obtain 
an acidulated water solution, in which precipitates can be 
produced by alkalies, &c., just as in “ the wet way,” but 
tnis process requires to be worked out, and shall not 
therefore be further alluded to here. 

(10). It is necessary, however, to lightly t uch upon 
one part of the subjedt, not invidiously but conscientiously, 
before proceeding to details. However invaluable the 
application of the symbolical and algebraical process Oj. 
ratiocination may be, assuming its groundwork of fadtsto 

be corredl, to what may be termed the metaphysical 
chemistry of modern times, it seems insufficient when 
absolutely and completely substituted for pradtical know¬ 
ledge, and reasoning in mere English,* and, indeed, it is 
obvious that, in England at least, there is a tendency 
among our best writers, even on chemical metaphysics, to 
express their thoughts, not only in English, but in the 
very plainest English which has ever been in the posses¬ 
sion of Her Majesty or her predecessors. There is no art 
so difficult of attainment as simplicity, and we may safely 
regard the value of an invention (or the description of 
one) in the inverse ratio to its complication. Wnoever 
takes the trouble to compare the amazing hieroglyp'nical 
work of the communistical chemist Nacquet, translated 
into English the other day, with the luminous “ essays ” 
of the marvellous apothecary Scheele ;f or Axiom V., Book 
I. of Newton’s Optics, on the ratio between the sines of 
incidence and refradtion in a ray of light, with the ordinary 
scientific account of the same simple law given in our 
modern mathematical or physical works, will soon see 
that the advantage in every essential particular remains 
with the adopters of expression by means of language. 
Besides, no one, not even the most eminent philosopher, 
can afford to discard the very great advantage of address¬ 
ing himself to thousands—perhaps millions—of his fellow 
creatures, instead of to a few transcendentalists who 
cannot spread his opinions beyond their own clique. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 
DURING THE LAST TEN YEARS4 

By Dr. A. W. HOFMANN. 

(Continued from vol. xxxii., p. 286.) 

Thenard, on bringing peroxide of hydrogen into contadt 
with his tongue, in order to ascertain its taste, found that 
it was whitened. The cuticle was also blackened, and at 
the same time a violent itching was excited. Litmus paper 
without any previous reddening was at once detolourised, 
as was also turmeric paper. 

In 1863 Chevreul|j undertook comparative experiments 
on the bleaching power of hydrogen peroxide. Its con¬ 
centrated solution speedily turned syrup of violets green, 
oxygen being set at liberty. For the following experi¬ 
ments dilute colour-solutions were used—namely, syrup 
of violets, tindlure of litmus, extradt of peach-wood, and 
extradt of logwood. The results were as follows :— 

Time. Violets. Litmus. Peach-wood. Logwood§ 
10 mins. Imperceptible. Slight Change to 

bleaching. rose. 
— 

24 Ill'S.. . Complete Almost complete Turns 
bleaching. bleaching. yellow* 

80 hrs... Complete bleaching of all the solutions. 

Decolorisation is therefore effedted less rapidly by per¬ 
oxide of hydrogen than by chlorine. Tessie du Motay 
and Marechal§ mention it as one of the agents which they 
propose for bleaching tissues, which, after treatment with 
permanganate of potash, they recommend to be steeped 
in a solution of peroxide of hydrogen. But it had been 
much earlier applied as a bleaching-agent by Thenard^f 
himself for a particular purpose—namety, for restoring old 

* The controversy at present proceeding between Dr. Frankland and 
Mr. Wanklyn in the Chemical News, wi;h reference to wrater 
analysis, may be cited as an illustration of this point. 

\ Scheeli seems to have been a German, not a Swede, settled as a 
common apothecary, at Koping, in Sweden. 

t “ Berichte iiber die Entwickelung der Chmiischen Inc'ustr 2 
Wahrend dss Letzten Jahrzehends.” 

|| Chevreul, Comptes Rmdin, lv., 735. 
§ Bull. Soc. d'Encouragement, 1867, 472. Dingier, Polyt. Journal 

cxxc(?)iv., 526. 
H Pelouze and Fremy, Traite de Clv'mie, 1S61. 
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oil-paintings and drawings. White-lead in old paintings, 
which has become blackened by the gradual adtion of sul¬ 
phuretted hydrogen, is converted into sulphate of lead by 
dilute solutions of peroxide of hydrogen, and thus restored 
to its primitive colour. A fine drawing by Raffaelle, with 
superimposed white which had become spotted with black, 
was completely cleansed by a solution which contained at 
most five or six times its volume of available oxygen, and 
the paper did not suffer. 

A peculiar, hitherto secret, application of this bleaching- 
agent has been recently made public by A. v. Schrotter.* 
During the last few years bottles labelled “ Eau de Fon¬ 
taine de jouvence, golden,” and containing about 140 c.c. 
of a colourless liquid, have been sold by perfumers in 
great cities. The price demanded is about 20 francs, and 
to them, as it appears, is due that offensive blonde shade of 
hair which holds an intermediate place between ash-grey 
and bright yellow, and attracts the attention of tbe spec¬ 
tators and the curiosity of observers by its piqunnte un¬ 
naturalness. Accoiding to Schrotter this secret nostrum 
is merely a solution of hydrogen peroxide made stable by 
copious dilution, and by addition of a small quantity of 
acid,—apparently nitric acid. According to Schrotter’s 
careful examination it contained 6 volumes of available 
oxygen : 1000 grms. of the liquid would therefore contain 
8 6 of available oxygen, or 183 of peroxide of hydrogen. 
As maybe imagined, however, in case of an easily decom¬ 
posable body, the bottles do not all contain solutions of 
equal strength. An examination conducted in the labora¬ 
tory of the University of Berlin showed, in 1 volume of 
the solution, g’q to g 8 vols. of available oxygen, cor¬ 
responding to i3’6 grms. O, or 2S‘g grms. H202, per litre. 
A bottle costing 20 francs yields the purchaser 2 5 to 
4 grms. of this substance in solution, and effedts its pur¬ 
pose completely, though slowly, within four to six days, 
thus strikingly illustrating the great efficacy of peroxide of 
hydrogen. The name of the perfumer who understands 
how to speculate so successfully upon the purses of his 1 
fair contemporaiies, and who deserves to be known to | 
posterity, is E. H. Thiellay, of London. 

ON AN INSTRUMENT FOR MEASURING THE 

DIRECT HEAT OF THE SUN.f 

By Prof. BALFOUR STEWART, LL.D., F.R.S. 

The instrument generally employed for giving the radiant 
energy of the sun’s rays adts upon the following principle. 
In the first place the instrument is sheltered from the sun 
but exposed to the clear sky, say for five minutes ; let 
the heat so lost be termed r. Secondly, the instrument is 
turned to the sun for five minutes ; let the heat so gained 
be termed R. Thirdly, the instrument being now hotter 
than it was in the first operation, is turned once more so 
a-s to be exposed to the clear sky for five minutes while it 
is shielded from the sun ; let the heat so lost be termed r'. 
It thus appears that r denotes the heat lost by convedtion 
and radiation united when the instrument, before being 
heated by the sun, is exposed for five minutes to the clear 
sky, w'hile r' denotes the heat lost by these same two 
operations by a similar exposure after the instrument has 
been heated by the sun ; and it is assumed that tbe heat 
lost from these two causes during the time when the 
instrument is being heated by the sun will be a mean 
between r and r\ and hence that the whole effedt of the 
sun’s rays wall be in reality— 

R+t±d. 
2 

Now although this assumption may in the average of a 
great number of experiments represent the truth, yet in 

* Berl. Client. Ces., 1874, 9S0. 
•!• A Paper read before the Manchester Literary and philosophical 

Society. 

the Direct Heat of the Sun. {CHjanC7A,Lis^6EWS’ 

many individual cases it may be far from being true. It 
would therefore seem to be desirable to get rid of this 
uncertainty by construdting an instrument in which we 
are sure that the causes of variability are not allowed to 

operate. 
These causes of variability I have attempted to get rid of 

in the following manner. With the help of Mr Jordan, 
mechanician at Owens College, the following instrument 
has been construdted. It consists of a large mercurial 
thermometer with its bulb in the middle of a cubical cast- 
iron chamber, this chamber being of such massive material 
that its temperature will remain sensibly constant for 
some time. The chamber with its thermometer has a 
motion in azimuth round a vertical axis, A, and also a 
motion in altitude round a horizontal axis, B. A three 
inch lens, C, of 12 inches focal length is attached by means 
of a rod to the cubical chamber so as to move with it. 
The nature of this attachment will be seen in the figure. 
Thus the whole instrument may be easily moved into 
such a position that the lens as well as the upper side of 
the chamber which is parallel to the plane of the lens 
may face the sun, and an image of the sun be thrown 
through a hole, D, in the side of the chamber upon the 
thermometer bulb, E. 

The stem of the thermometer protrudes from the 
chamber as in the figure. A screw, S, somewhat larger in 
diameter than the bulb of the thermometer is made use of 
to attach the thermometer to its enclosure, and a smaller 
screw, S', pressing home upon india-rubber washers enables 
the thermometer to be properly adjusted and kept tight 
when in adjustment. 

In the present instrument the internal diameter of the 
chamber is 2 inches, while the bulb of the thermometer is 
about ij: inches in diameter. 

The scale of the thermometer is very open, more than 
an inch going to one degree. I have generally allowed 
the image of the sun given by the lens to heat the thermo¬ 
meter bulb for one minute, during which time an inciease 
of temperature, not exceeding in any case two degrees, 
has been produced. 

As far as principle is concerned there appears to be no 
objection to the present instrument, nevertheless it is 
open to a very serious practical objection. The scale 
being so very open, the stem comprehends only a few 
degrees ; frequently, therefore, the temperature is such 
that the extremity of the mercurial column is either below 
or above the stem. Now the thermometer has a small 
upper chamber, and by means of a method of manipula¬ 
tion well known to those who work with thermometers, it 
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s possible to add to or take away from the main body of 
mercury in the bulb so as to keep the end of the mercurial 
column always in the stem. But experience has con¬ 
vinced me that for a thermometer with such a large bulb, 
frequent manipulation of this kind is not unattended with 
danger to the bulb. On this account the instrument in 
its present form is, I conceive, unsuited for steady work in 
an observatory from year to year. 

It is, however, possible without any appreciable sacrifice 
of the scientific principle of the instrument, to alter it in 
such a manner as to remedy this defed. Without altering 
the size of the bulb, I should propose for a permanent 
instrument a stem, say 18 inches long, with a bore of such 
diameter that the stem should embrace a range of tempera¬ 
ture between 20° F. and 92° F. Thus somewhat less than 
5° will go to the inch. The stem might be protected from 
the risk of accident by an appropriate shield. Let such a 
thermometer be heated for two minutes and the size of 
the lens be somewhat increased. In this case a rise of 
something like 50 F. will be obtained, and this heating 
effed might very easily be estimated to one-hundredth of 
the whole, while the same thermometer would serve for 
all the temperatures likely to occur in these islands during 
the course of the year. 

I ought to add that a pasteboard cover gilded on the 
outside is made to surround the chamber, and also that 
between the lens and the chamber there is a pasteboard 
shield with a hole in it to permit the full rays from the 
lens to pass—the objed of this shield being to prevent 
rays from the sun or sky from reaching the instrument. 

In such an instrument r or the change taking place in 
the thermometer before exposure to the sun will in all 
probability completely disappear, while r' will be ex¬ 
tremely small. At any rate we may be quite certain 
that— 

will accurately represent the heating effed of the sun. 
We may probably suppose that in the same instrument 

the lens (which must always be kept clean) will always 
stop the same or nearly the same proportion of the solar 
rays. But the lens of one instrument may not stop the 
same proportion as that of another instrument. This, 
however, is no objedion if it be borne in mind that the 
instrument is a differential one. In pradice there would 
be some standard instrument which would be retained at 
a central observatory, and ail other instruments would, 
before being issued, be compared with it. It would be 
thus possible to compare together the indications of 
various instruments working in different places provided 
that these, before being issued, had their co-efficients 
determined at the central observatory. 

LABORATORY NOTES. 

By SERGIUS KERN, St. Petersburg. 

(1). On a Reagent for Uranium.—With potassium ferro- 
cyanide (K4FeCv6) a solution of a uranic salt yields a 
brown precipitate of uranium ferrocyanide. The preci¬ 
pitate obtained much resembles the precipitate of copper 
ferrocyanide, but may be distinguished by the solubility 
of the precipitates in hydrochloric acid, viz., the uranium 
ferrocyanide dissolves easily even in diluted hydrochloric 
acid : the corresponding copper salt is insoluble in acids. 
This reaction may be used for the separation of copper 
from uranium. The uranium ferrocyanide dissolved in 
hydrochloric acid with a few drops of nitric acid gives a 
green colouration after being boiled for some minutes : 
this reaction is proposed as a test for uranium salts. 

(2). On the Use of Cuprous Oxide.—This compound is 
easily prepared by boiling a solution of copper sulphate 
with sugar and an excess of caustic potash. As the 
cuprous oxide (Cu20) obtained in the form of a red powder 

is soluble in ammonia and absorbs readily free oxygen, it 
is proposed to substitute it for the expensive pyrogallic 
acid now used in laboratories for the absorption of 
oxygen. Pyrogallic acid must be very carefully preserved, 
an account of the great avidity of this substance for 
oxygen, whilst cuprous oxide may be easily conserved in 
a dry state and when necessary dissolved in ammoni 1. A 
solution of cuprous oxide in ammonia absorbing oxygen 
gas turns blue, owing to the formation of cupric oxide 
(CuO). The solution of cupric oxide obtained may be 
again converted into a colourless solution of cuprous 
oxide (Cu20) by placing in the liquor a clean copper, wire. 
The formula CuO-f Cu = Cu20 explains this reaction. 

ANALYSIS OF “TELL-TALE SUGAR LIQUOR” 

FROM THE 

SAFES OF TWO VACUUM SUGAR PANS. 

By G. C. STEWART, F.C.S., 

Chemist at the Cappielow Sugar Refinery, near Greenock. 

All vacuum sugar pans (exceptional instances over¬ 
looked) are furnished with “ tell-tale sugar liquor ” safes 
for catching any “ sugar liquor,” &c., which might acci¬ 
dentally or peradventure “ otherwise ” boil over during 
the evaporating process in sugar refining. 

These safes yield, when emptied, solutions which may 
vary in chemical composition according to a great variety 
of circumstances. First of all, the mechanical construc¬ 
tion of the pans may have a great deal to do with this, as 
has also the position in which the safe itself is fixed. If 
the pan is low set and very short in the swan’s neck, ten 
to one but that the “ liquor ” drawn from the safe of 
such a pan will be found upon analysis to be much 
richer in “sugar” and other organic matter than the 
“liquor ” drawn from another pan high set and very lofty 
in the swan’s neck. 

Such is the case, and occasionally in sugar-boiling, when 
too much “salt” water is given to the condenser dur¬ 
ing the evaporating process, it not unfrequently happens 
that this excess of salt water finds exit by “ more roads 
than down the Torricellian tube.” 

When such an accident occurs, the “liquor” drawn 
from the safe will be found upon analysis to be almost 
“ salt water,” and will actually taste salt. 

By keeping up a continual examination of the 
“liquors” drawn from these safes day after da)’, a 
good idea will be formed bv the chemist in charge of 
the sugar refinery as to how the pans are being handled 
by the pan-men. 

The following two analyses of this “liquor” will 
be examined with curios ty by your numerous readers 
who take a direct interest in the literature of the sub- 

100 parts by weight contain :— 
No. x. No. 2. 

Per cent. Per cent. 

Crystallisable sugar. 4-80 11-43 
Fruit sugar.3-37 4-52 
Extradive organic matter.. .. 1-76 1-54 
Insoluble matter.0-56 crcS 
Soluble salts.2-57 o-go 
Iron .0-26 0-45 
Copper.0'21 0-05 
Water.86-47 81-03 

ioo-oo ioo-oo 

No. 1. —This “sugar-liquor” is from the safe of a 
modern vacuum sugar-pan recently construded, high in 
the swan’s neck, and of artistic mechanical design. 

No. 2.—Is the same “liquor” drawn from the safe of 
an old-fashioned vacuum sugar pan, low set, short in 
the swan’s neck, and as old as Howard. 
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NOTICES OF BOOKS. 

Third Annual Report of the Board of Health of the City of 
Boston. 1875. Boston : Rockwell and Churchill. 

This issue contains no small amount of important and 
interesting matter. There is a paper on the ventilation 
of schools by Dr. F. W. Draper, which takes up a subjedt 
hitherto negledled by sanitary reformers. Prof. W. R. 
Nichols took samples of air in in school-rooms and sub¬ 
mitted them to analysis. The proportion of carbonic acid 
ranged from 3 volumes in 1000 to 077, with a general 
average of 1*18. The greatest amount compatible with a 
healthy condition of the atmosphere is fixed by Professor 
Pettenkofer at 07 ; the carbonic acid being regarded not 
so much as a dangerous body per se, but as the measure of 
contamination in an occupied room as arising from organic 
products thrown off from the lungs and skin. It need 
scarcely be said that an apartment where the carbonic 
acid rises to 3 parts in 1000 is a most unfit place for 
children to spend some five or six hours daily. The means 
employed, often the only means provided, to remedy this 
state of things is merely an additional evil. The windows 
are thrown open, and, as Dr. Draper puts it, “ the in¬ 
evitable wave of cold outside air sweeps over the un¬ 
covered heads of the children and a fresh accession of 
cases of bronchitis, or of more serious pulmonary affec¬ 
tions, is the result.” In the inspection of the “ Chapman 
school, a room showed at the desk-level a temperature of 
770; three quarters-of-an-hour later the same room was 
revisited, when the thermometer indicated 617, a fall of 
i5f3. Between the two visits the teacher had ‘ aired ’ the 
room to some purpose; the air was pure enough, and the 
coughing and sneezing of the children gave warning that 
it was cold enough also. If such a sudden change should 
occur in the outside atmosphere it would be considered 
a fruitful cause of increased sickness in the community.” 
We greatly fear that were similar investigations under¬ 
taken in England the results would be found not more 
satisfactory than those given in the report before us. It 
is at least certain that too many school-houses, instead 
of broad windows admitting those floods of light for which 
children instinctively crave, are provided with narrow, 
mediseval loop-holes, calculated to admit only a dim 
mysterious light, symbolical of anything but intelligence, 
and eminently calculated to make the pupils uneasy and 
fretful. 

From the sanitary condition of schools we pass to 
paper on the sewage question by Dr. W. L. Richardsor 
who appears to have swallowed the ex parte statement 
of certain English irrigationists without the time-honoure 
grain of salt recommended on such occasions. Thus h 
tells us that the existence of sewage farms, so far fron 
being detrimental to the health of the vicinity, has aCtuall 
a beneficial effect. As proof of this statement—and in 
cidentally we must add, as a confirmation of the remarl 
that statistics can prove anything—he quotes from Dr 
Corfield the case of Norwood, where, thanks to the es 
tablishment of a sewage farm, the mortality has fallei 

fr<^n.1? I2'°7 Per 1000. Post hoc, ergo propter hoc. 
“ This improved death-rate is of course to be attributec 
to the increased vegetation produced by sewage irriga 
tion. If luxuriant vegetation necessarily implies a lou 
death-rate, what do we say to the Terai, the west coast o 
Africa, the tierras calientes of Mexico, to rice-fields anc 
mangrove swamps ? Admitting, for argument’s sake, the 
Norwood case, we cannot overlook the fadts detailed in 
the official report on Progress of India, for 1871 and 1872 
by C. R. Markham, C.B. Here it appears that the epi- 
demic of 1847 was more severe and more general in the 
irrigated distridts than elsewhere. A medical committee 
of inspection recommended that irrigation should not be 
brought within 200 yards of the villages, and that the 
atter should be screened by a double row of trees 

planted around the irrigated lands. If such are the effects 
of irrigation with clean water, applied, moreover, only when 

needed by the crops, what must be the results of irriga¬ 
tion with sewage, carried on day by day ? It must be 
clearly understood that if we pour any volatile liquid even 
upon the most perfedt filter, evaporation takes place from 
the surface. If we keep the surface constantly moist, the 
evaporation is continuous, and if the liquid hold in solu¬ 
tion any sewage gases these, too, must as by physical 
necessity be delivered into the atmosphere. Between a 
sewage farm and a polluted river there is simply this dif¬ 
ference, that the former exposes a far broader evaporating 
surface. The vicinity of a sewage farm may here and 
there, for a few years, appear healthy. But just the same 
may be said of certain places where the utmost sanitary 
negleCt prevails. We could point out villages where the 
only supply of water is either from shallow wells, separ¬ 
ated from cesspools by only a few yards of chalk and 
gravel, or from roadside duck-ponds, receiving the drain¬ 
age of cultivated lands and the oozings of farmyard dung 
heaps. Yet the death-rate is low, and the inhabitants 
healthy. Are we not from time to time informed of the 
health and vigour of nightmen, scavengers, knackers, 
bone-boilers, and others who are constantly engaged 
among putrescent matter ? Are their no hale old gentle¬ 
men who have all their lives quaffed the waters of some 
City pump, sparkling with carbonic acid due to decom¬ 
posing animal substances, and whom no physician nor 
chemist can convince of its unhealthiness ? Such cases 
as that of Norwood either prove nothing or a great deal 
too much. If a sewage farm is healthy, sanitary reform 
is a needless luxury. 

As to the “astounding results”—which are slow in 
taking the form of hard cash,—the “ enormous crops,” 
and the “ most luxuriant vegetation,” the eyes of the 
public are gradually being opened. At first we were told 
that sewage irrigation would render the application of 
manure superfluous ; then it appeared that the dung of 
the stock kept upon the farm must be added ; and now 
we find that the green crops are to be ploughed in to 
enrich the soil! Dr. Richardson exaggerates when he 
says that precipitation processes allow all the soluble 
matters in the sewage to escape with the effluent. He 
forgets, too, that of the combined nitrogen present in the 
sewage, a large part, varying from a quarter to two-thirds, 
goes off in the drainage from the irrigation farms. So 
that precipitation and irrigation alike fail to secure all the 
valuable matter contained in sewage. That in India and 
other hot, dry countries irrigation is often the one thing 
wanted to convert a desert into a garden, we fully admit. 
But in England, in average seasons, it is quite as clearly 
the one thing which is not wanted. 

The report further contains the yearly results of the 
chemical examination of articles of diet, medicines, &c., 
as executed by the able chemist to the Board, Dr. W. R. 
Nichols. Special notice is given of a class of quack 
medicines largely sold under the name of bitters, but con¬ 
taining large proportions of alcohol, in one case as much 
as 59 per cent. 

CORRESPONDENCE. 

SAMPLING OF MILK FOR ANALYSIS. 

To the Editor of the Chemical Nezvs. 

Sir,—Since the Sale of Food and Drugs Acft came into 
operation, I have observed on several occasions that the 
mode of taking and dividing the samples of milk supplied 
to the analyst has an important influence on the com¬ 
parative results of analyses made for the determination 01 
the fat. I am sometimes called upon to analyse not only 
the sample left with me by the inspector, but also that 
left with the dealer, who is naturally anxious to know 
the result quickly instead of remaining in suspense, it 
may be, for weeks; and I have not unfrequently found, 
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under such circumstances, that the two analyses have dif¬ 
fered in regard to'fat to the extent of five or ten hundredths 
of a per cent. This difference I have traced to the 
method adopted by the inspectors in dividing the samples. 
The milk, when purchased, is put into a jug, and from 
this three bottles are filled. Many minutes often elapse 
between the making of the purchase and the subsequent 
dividing and sealing of the samples, during which time a 
partial separation of cream takes place, to an extent de¬ 
pending on the condition of the milk at the time, and, as 
a consequence, the bottle first filled will contain a milk 
somewhat richer in butter than the others. This difference 
would not have occurred in the divided samples obtained 
as they used to be under the old Adt, for each sample was 
then taken in a bottle to the analyst, and by him divided 
after having been thoroughly mixed by shaking, which 
can be done in a bottle but not in a jug. 

I have also found a want of accordance in the results 
of milk analyses arising from another and very different 
cause. I have been anxious to satisfy myself as to the 
usual amount of reduction in the proportion of fat which 
takes place in large vessels from which milk is being 
dipped out for sale both by retail and wholesale ; and 
having had several experiments made in which milk has 
been dipped in successive quantities out of the tin churns 
containing about 16 gallons, and also out of the counterpans 
or tureens containing about io gallons each, I have found 
that when such quantities of milk have, by successive dip¬ 
pings, been divided into two parts, one consisting of what 
has been dipped out, and the other of what remained, on 
taking a sample from each as a milkman would take it, 
and estimating the fat, the mean of the two extremes has 
not coiucided with the proportion of fat contained in the 
original milk. In faCt, it is impossible, in dealing with 
large quantities of milk, as the milkmen do, and using the 
same vessels, to get concordant results of that description. 
I have always found the mean of the extremes to be below 
the quantity present in the original sample, if in taking 
the sample the measure or dipper be plunged in vertically 
to the depth of an inch or two below the surface, for in 
that case the richer stratum of milk and cream on the 
surface is broken and dispersed aid the measure filled 
from the poorer portion beneath. 

A milkman can easily supply a sample of milk from a 
counter-pan, that shall be either richer or poorer in fat 
than a fair average sample of the whole would be by 
varying the mode of taking it, but it would be impossible, 
in the usual mode of serving milk, to ensure that the 
sample shall represent the mean of the whole. 

My objedt in communicating this note is to show that 
samples of milk taken in the usual way from the large 
vessels in which it is kept and conveyed for sale, hardly 
can, and generally does not, fairly represent an average 
of the bulk from which they are taken in regard to the 
proportion of fat present.—I am, &c., 

T. Redwood. 
17, Bloomsbury-square, 
December 28,1875, 

ESTIMATION OF MINUTE TRACES OF COPPER. 

To the Editor of the Chemical News. 

Sir,—Will you allow me to ,r draw attention to the fadt 
that a process for the estimation of minute traces of 
copper, after precipitation of iron with ammonia, exadtly 
similar to that given by Mr. Carnelley in your issue of this 
week (vol. xxxii., p. 308), was proposed by me in the 
Chemical News, vol. xxxii., p. 3, in an article on the 
analysis of minium, of which an abstradt appears in the 
Journal of the Chemical Society for December last. It is 
fair to own that the principle was suggested by Mr. 
Carnelley’s process for the estimation of iron, and I frankly 
confess that, with the splendid opportunities of experi¬ 
ment and investigation offered by the laboratory of Owens 
College, he has treated the subjedt with a thoroughness 
and precision which were unattainable by me, owing 

partly to want of leisure, and partly to the fadt that the 
method was improvised under pressure of the sudden 
necessity for giving a complete analysis of a series of 
remarkably pure samples of red lead. He will find, 
however, on referring to my paper, that I have drawn at¬ 
tention to the disturbing influence of ammoniacal salts, 
which I have proposed to neutralise by the preparation of 
a comparison liquid from one-half of the solution to be 
examined. 

It would appear that the usefulness of colorimetry, and 
also of judgment by turbidity, which may be provisionally 
termed “ nephelometry,” might be widely extended by the 
elaboration of a thoroughly reliable process for determin¬ 
ing the exadt equivalence of columns of liquid of different 
lengths by the correspondence of their colour or appear¬ 
ance as viewed from the ends ; such devices as the pre¬ 
paration of comparison liquids, or the intentional addition 
of foreign salts, might then be entirely dispensed with as 
follows :— 

Let two equal columns of the solution to be tested be 
taken, and let their exadt measure be known ; then let a 
different proportion of a standard solution of the in¬ 
gredient to be determined be added to each—it will pro¬ 
bably be convenient to add twice as much to one as to the 
other—and let the columns be made equivalent by shorten¬ 
ing one of them. It will be evident that if the original solu¬ 
tion was quite free from the substance sought, the compara¬ 
tive lengths of the columns will correspond with the pro¬ 
portions of standard solution added to each, or in the 
case supposed will be represented by the fradtion 

11 but, if the original solution did contain the 
2 n ’ substance to be determined, the value of the 
fradtion will be altered, and the quantity present in th e 
longer column, the bulk of which is known, may be deter¬ 
mined by a simple equation. 

Let — be the fradtion representing the comparative 
b 

lengths of the columns, then the quantity of the sub¬ 
stance in the longer one may be determined by the 

equation— 
a (x + 2 n) , , 
—t—1-i = x 4- n 

b 

where n, of course, represents the known quantity o 
ingredient added to the longer column by means of the 
standard solution. 

The application of this principle may be rendered 
clearer by an example. 

The difficulty of obtaining distilled water absolutely 
free from ammonia for use in Wanklyn’s process of water 
analysis is well known, and it would be obviously very 
convenient to determine once for all the proportion of 
ammonia in a given sample ; we might proceed thus : two 
columns measuring four ounces each are taken ; to one of 
them is added standard ammonia solution equal to o’ooo5 
grain, to the other equal to ornoi grain ammonia, the 
column of stronger tint is shortened, after Nesslerising, 
until the colour, viewed from above or below, by means 
of an appropriate apparatus, exadtly corresponds ; if the 
distilled water was pure one column will be exadtly one- 
half the length of the other, if ammonia was present the 
fradtion will be greater. Suppose it is T95, then— 

o (x + O’OOl) . ' 
\ 1_I — x 4- o’ooo5 

14 
which will give x =* o’oooq grain. 

The “ appropriate apparatus ” mentioned above is, so 
far as I am aware, still a thing of the future.—I am, &c., 

Thos. P. Blunt, M.A. Oxon., F.C.S. 
Shrewsbury, January 1, 1876. 

COPPER IN BREAD. 

To the Editor of the Chemical News. 

Sir,—Dr. Edmunds in his contribution to the Chemical 

News of December 31 (vol, xxxii., p. 311), throws doubt 



8 Liverpool Soda Tests. 1 Chemical News, 
Jan. 7, 1876. 

on the fadt that copper has ever been used as an adulterant 
for bread, and suggests that the blue colour developed on 
bringing bread ashes to a red heat may have given rise 
to the idea. I have myself found copper some years since 
in Belgian bread by the wet process (though never in 
English), but believe that that adulteration no longer is 
continued at the present day. I cannot imagine how Dr. 
Edmunds can suppose that a chemist could mistake a blue 
colouration at a bright red heat to be due to the presence 

of copper.—I am, &: 

January 1, 1876. 

Rowland J. Atcherley. 

SODA TESTS. 

Na20 
in solution. 

~ Na.,0 
in residue. 

Total. Teschemacher’s 
certificate. 

I. 53-82 0-40 54*22 54^ 

II. 53-57 o-43 54-00 54*20 

III. 50*18 0-93 5I*II 51*20 

To the Editor of the Chemical News. 

Sir,—Amongst the points in connection with the com¬ 
mercial analysis of soda ash, which have not been touched 
upon by your correspondents, there is one of some im¬ 
portance, namely, that of filtering the solutions before 
testing.' 

It is evident that any matter, insoluble in boiling water, 
which neutralises test acid, causes the ash to appear by 
so much of more value than it really is to the consumer. 

The following cases, not sele&ed, but being simply the 
last three parcels of ash we have used, show what this 
may probably amount to in good ashes. The alkali in 
the well washed residue is reckoned at its equivalent of 
Na20 (Na = 23). 

The slight difference between Messrs. Teschemacher 
and Smith’s analyses and my own is no doubt very easy 
of explanation. 

Now as the ash is charged at so much the unit accord¬ 
ing to the percentage of soda, and in III. we have 0*93 
useless, out of 51*11 there is a loss to the consumer of 
over if per cent, of the money value; or, if we compare 
the make of I. and II. with III., as there is a difference 
of o-5 out of about 50, there is a loss of 1 per cent, on 
buying III. as compared with the others.—I am, &c.. 

Samuel Hall.. 
East London Soap Works, Bow. 

December 29, 1875. 

samples. The analysts with whom I had to deal pro¬ 
fessed, I believe, to standarise their test acid on the 24 
equivalent system; but, even adopting the same equiva¬ 
lent, I had to make it a rule to add 1 per cent to my 
results. The consequence was that I quickly found it to 
be quite unnecessary to send out 70 per cent caustic 
soda higher than 69 per cent, or 55 per cent soda-ash 
over 54^ per cent of my test, feeling sure that it would 

turn up all right in Liverpool. 
It is unpleasant to seem to impugn the commercial 

honesty of members of a profession which, of all other.-, 
I appeals diredtly to the conscience, but neither is it agiee- 

able to know that the possibility exists of purchasing ash 
by London, Glasgow, or Newcastle test and selling it at 

a profit by the Liverpool one. 
Not merely, however, is the testing objectionable, the 

sampling is extremely lax. It used to be no uncommon 
thing to sample .parcels of fifty to a hundred casks or 
drums by merely drawing small portions from two or per¬ 
haps three at most. I have in fact known cases where, 
from the sampler being in a hurry to catch a train, he has 
been content with sampling a single one. 

So unsatisfactory indeed are both the sampling and 
analyses, that it is usual for manufacturers, when the first 
sampling and test does not accord with their expecta¬ 
tions, to order a second or even a third sampling, till the 
lest comes out of the required strength. I have an instance 
in my mind of a batch of some fifty casks of ash being 
sampled three successive times by the Liverpool chemist, 
and certified successively as 53 per cent, 52 per cent, 
and 54 per cent alkali; the latter being the strength at 
which the manufacturer had invoiced the parcel, pre¬ 
viously to its being despatched from the works. It is my 
impression that many of the brokers do not discourage 
this state of affairs, and that in numerous instances, so 
long as a certificate of some sort is forthcoming to send 
out to America with the invoice, they do not care whether 
it represents the true strength or not. 

But as many thousands of tons of alkali are annually 
shipped from Liverpool, and sold entirely on the Liver¬ 
pool test, how important the matter is will at once ap¬ 
pear. And it is therefore devoutly to be hoped that the 
present state of affairs may speedily have fan end.— 

I am, &c., 
John Morrison. 

Pottery Lane, Forth Banks, Newcastle-on-Tyne. 
December 28, 1875. 

LIVERPOOL SODA TESTS. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—It must strike any disinterested person who has 
perused your correspondence on the subjedt of com¬ 
mercial alkali testing, that the reputation of the analysts 
referred to is somewhat under a cloud, and that it is in¬ 
cumbent upon them as they value their commercial 
integrity to offer some reason for the discrepancies which 
have been laid to their charge. 

.It is no secret that for many years the “ Liverpool test ” 
has been regarded by all but those more immediately 
benefitted by it, as thoroughly anomalous ; and now that 
the subjedt has been ventilated in }*our columns, if no ex¬ 
planation be forthcoming, there would seem to be no 
alternative but to suppose that it does not pay to expose 
its fallacies. 

The tests must either be right or wrong. If the up¬ 
holders of it believe the former, why do they not furnish 
grounds for their belief? If the latter, why do they not 
explain that it is simply a case of “ trade custom,” with 
which they do not consider it their business to interfere ? 

Some time ago I adted as manager of a Lancashire 
works, and had occasion to make many tests of soda-ash 
and caustic soda. And I need not add my results seldom 
or never corresponded with the Liverpool test of the same 

To the Editor of the Chemical News. 

Sir,—I have read in the Chemical News the address of 

Mr. John Pattinson to the Tyne Chemical Society, in 
which he makes some remarks respecting Liverpool soda 
tests. I have also read the correspondence on the same 
subjedt published in your paper. 

As one Liverpool chemist, engaged to a considerable 
extent in the examination of alkali produdts, I must 
emphatically deny that my test differs materially from 
what Mr. Pattinson terms the “ Tyne test,” or that it 
ranges higher than the ordinary commercial test, which is, 
as Mr. Pattinson states, “based on the assumption of the 
old chemists that pure carbonate of soda contains 59J per 
cent of soda” (the old equivalent of soda being taken as 
32 and that of carbonate of soda 54). 

Some seven years ago I had along correspondence with 
Mr. Pattinson respecting soda tests, when the subjedt 
was fully and fairly discussed between us. As a result 
of this correspondence, and of numerous discussions with 
other persons familiar with the origin and working of the 
commercial soda assay, I then arranged a method of 
working, which I have ever since employed, and which 
translates the percentage of soda ascertained on the basis 
of the equivalent more generally accepted by modern 

j chemists (carbonate of soda 53 containing soda 31) into 
the commercial standard, in such a way as to obtain 
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figures that are essentially the same as those given by 
Mr. Pattinson himself in his paper published in the 
Chemical News of March 5th, 1869. 

The pra&ice of reporting the commercial assay in 
whole degrees, here adopted and thoroughly understood, 
and which I follow, inay sometimes make my report half 
a per cent higher than Mr. Pattinson’s, and at other times 
half a per cent less, but this is the very outside difference, 
and in atffual practice it is rarely so wide a difference can 
occur. This practice, which I am informed is not con¬ 
fined to Liverpool, is, as I view it, the interpretation of 
results, obtained on chemical data, and by chemical 
methods to meet a well-known and well-understood trade 
custom. All soda-ash and caustic soda rules are here 
based on whole degrees only. Any portion of a degree 
below a half is not paid for, but above a half is paid for as 
a whole number. 

Whilst working by the method I have alluded to, and 
testing for some of the oldest and largest firms in the 
alkali trade, buyers as well as sellers, and my reports sent 
not only to numerous places in the United Kingdom, but 
to very many places abroad, I can safely say that for fully 
six years past I have not received one single intima¬ 
tion that my reports have been too high, but I have 
had occasional complaints that my results were too 
low, and in one or two cases business has been with¬ 
drawn from me on the distindt statement that such was 
the case. 

I should be sorry, sir, to make such an apparently ego¬ 
tistical statement did I not feel that as a “ Liverpool 
chemist ” I am included in the remarks of Mr. Pattinson, 
and therefore called upon to defend myself from the im¬ 
putation, which apparently includes all Liverpool chemists 
who test alkali products of reporting higher figures than 
are warranted by following the “ ordinary commercial 
standard.” 

Mr. Pattinson mentions a casq in which a sample of 
caustic soda, tested in Liverpool, was certified by a 
Liverpool chemist to contain 60 per cent of alkali. 1 he 
“ identical sample,” he says, tested in his laboratory was 
found to contain only 57 per cent. He adds that “ no 
notice was taken by the Liverpool chemist of the request 
to the buyer that the sample should be re-examined.” 
Inasmuch as I make it an invariable pra&ice, although 
using every precaution to ensure accuracy in my work, to 
fully consider any objection that may be raised to my ! 
analyses and assays, and fully sift all possible sources ; 
of error, I am able to say that the case referred 
to by Mr. Pattinson has not been brought to my 
notice. I therefore, without hesitation, disclaim any 
connection with the transaction. But just a word or two 
in reference to it. It would be interesting to know 
whether or not it was a sample of “ cream ” caustic soda, 
and, if so, whether it was the very same identical bottle 
sample, or a sample drawn from the identical bulk. I can 
well understand a considerable difference in samples of 
cream caustic soda drawn from the same bulk, although 
I will not go so far as to say the difference would extend 
to three per cent. Different strengths of cream caustic 
soda may be drawn from the same drum. It is an alkali 
product that should be sampled with extreme care, in 
order to arrive at the average strength of the bulk. 

And this leads me to remark that one of the most con¬ 
stant sources of disagreement in the reports of different 
chemists lies in the sampling operation. The drawing of 
samples is a most important matter, requiring the most 
scrupulous care, whereas it is very frequently conducted 
in a most careless and incomplete manner, and then dif¬ 
ferences in tests must result. To compare the results of 
different chemists, tests of portion of the very same 
sample must be insisted on. 

A further source of difference lies in difference of manip¬ 
ulation, but on this point I would say that having tested 
alkali produ&s, either in alkali manufactories, or as a pro¬ 
fessional analyst, for nearly twenty years, I cannot state 
any reason for the wide differences referred to by Mr. 

9 
Pattinson, provided that ordinary care is taken in the 
manipulation. Some slight differences will occur, even 
with the most careful analysts, but provided the manipu¬ 
lation does not infringe any chemical principles, or allow 
of wide discrepancies in consequence of the introduction 
of inconvenient and complicate details, the testing of soda- 
ash is, as Mr. Pattinson says, “ so simple an operation that 
there need be no difficulty in two chemists agreeing within 
a quarter per cent.” I would add, the samples being 
identical. 

With regard to the letter of Mr. George Warner, F.C.S., 
I can say that I believe he will not objeCt to my stating 
that I have several times exchanged samples with him, 
and that our results have closely agreed. 

One word in conclusion. It is undoubtedly inconvenient 
that the commercial standard differs from the chemical 
standard now generally accepted by chemists, but manufac¬ 
turers and buyers based their trade custom on the state- 
mentsofthe older chemists, andit is inconvenient to becon- 
tinually changing a trade standard. Still, the differ¬ 
ence between the chemical and the trade standard 
being known, it is possible that sales based on the chemi¬ 
cal standard may gradually be made until that stand¬ 
ard only is adopted. But in this case buyers must ex¬ 
pert to pay a corresponding increase in price. I very 
often make tests based only on the 31 equivalent of soda 
for sellers and buyers who distinctly understand on what 
basis they are working, and I believe that such tests are 
satisfactory to both paities as well as to myself. 

Apologising for the length of my communication, I 
am, &c., 

A. Norman Tate. 
7 and 9, Hackins Hey, Liverpool. 

December 30,1875. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de I'Academie 
des Sciences. No. 23, December 6, 1875. 

Constitution of the Phosphates.—MM. Berthelot and 
Louguinine.— In this memoir the authors examine the for¬ 
mation of an insoluble phosphate, that of baryta; they 
undertake an alkalimetrical study of phosphoric acid; 
and, finally, they seek to define the displacements and 
reciprocal distribution of an alkaline base among 
phosphoric acid and the nitric, hydrochloric, and acetic 
acids. They conclude that phosphoric acid is not a tri- 
basic acid of the same kind as citric acid, as the third 
equivalent of a soluble base is separated from phosphoric 
acid by the feeblest artions, and even by dilution. With 
ammonia it happens that this third basic equivalent does 
not combine with phosphoric acid, or if it combines at 
first it does not remain definitely united to the acid, but is 
gradually separated spontaneously and completely. 
Neither is phosphoric acid a bibasic acid in the same 
sense as are the sulphuric, oxalic, or tartaric acids. The 
second base, as alkalimetrical operations show, is not 
neutralised by phosphoric acid, and is entirely separated 
by the hydrochloric and nitric acids, and gives in¬ 
dications of division even with acetic acid. In short, 
the three equivalents of base united in the phosphates 
considered as normal are combined in different and un¬ 
equal manners. Phosphoric acid must be regarded as a 
monobasic acid of a mixed function. 

Colouring Matter of the Fruits of Mahonia, and 
the Characters of the Wine which may be obtained 
from them by Fermentation. —I. Pierre.—Upon cotton 
the juice of this fruit gives fugitive red stains, which with 
ammonia give a variety of unstable greens. The wine 
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obtained from the berries is admitted to have a disagree¬ 
able flavour, but the author suggests that it might be used 
for giving a factitious colour to inferior wines. 

Note on a Process of Magnetisation called Double 
Touch.—M. J. M. Gaugain.—Not adapted for abstraction. 

Temperature of Elevated Regions of the Atmo¬ 
sphere.—M. D. Mendelecf.—It appears that in the upper 
strata of the atmosphere there exists a source of heat, for 
the observed heat is always higher than the calculated 
temperature. This source of heat is doubtless found in 
the aqueous vapours of the atmosphere. 

Transparence of Flames and of the Atmosphere, 
and on the Visibility of Scintillating Fires.—M. E. 
Allard.—The nature of this paper appears sufficiently from 
the title. 

Distribution of Magnetism in Circular or Elliptical 
Discs of Steel.—M. E. Duter.—The author’s results are 
that the sum total of magnetism diffused over circles or 
ellipses is proportional to the surface. This magnetism 
may be considered as distributed on threads which affedt 
a hyperbolic form. The non-transverse axes of these 
hyperboles are the axes of symmetry of magnets perpen¬ 
dicular to the neutral line. 

Certain Properties of Gallium.—M. Lecoq de Bois- 
baudran.—Already inserted in full. 

Hydrated Derivative of Cellulose.—M. Aime Girard. 
—The compound examined by the author consists of— 

Carbon.42-1 
Hydrogen . 64 
Oxygen.51*5 

The equivalent of water fixed in this substance resists 
desiccation. The substance, for which the author pro¬ 
poses the name hydro-cellulose, is characterised by its 
extreme friability. 

Constitution of the Albumenoids.—M. P. Schiitzen- 
berger.—The author finds that the differences of constitu¬ 
tion of the proteic matters are of the second order, and 
that they all contain a common nucleus, around which are 
grouped variable proportions of less important groups, 
such as urea, oxamid, tyrosin, and the glutamic acid of 
gluten. 

Bulletin de la Socicte Chimique de Paris, 
No. 11, December 5, 1S75. 

Reply to the Objections of M. A. Gautier, relative 
to the Part played by Carbonic Acid in the Sponta¬ 
neous Coagulation of Blood.—M. E. Mathieu and V. 
Urbain.—The authors maintain that qarbonic acid is the 
cause of the spontaneous coagulation of blood, and during 
life the fibrin dissolved in the plasma does not coagulate, 
because the acid gas, in the same manner as oxygen, is 
combined with the red globules. 

Constitution of Benzin.—MM. A. Rilliet and E. Ador. 
—A hypothetical paper, not adapted for abstraction. 

Extraction of Sulphur.—C. F. Sestini.—Having 'ob¬ 
served, in the Romagna, a workman carefully picking out 
crystals of gypsum mixed with sulphur ore, before its in¬ 
troduction into the doppione (a furnace receiving a double 
row of retoits), he was told that in the furnace gypsum 
destroyed the sulphur. On investigating the reactions 
ensuing when gypsum and sulphur are heated together, 
he found that at 130° the gypsum lost all its water and 
became anhydrous. At higher temperatures, up to 4440, 
the sulphur reduced the sulphate of lime to a sulphide, 
and escaped as sulphurous acid :— 

CaS04-f 2S = 2S02 + CaS. 

Does the Mould developed on Organic Bodies 
assimilate the Nitrogen of the Atmosphere ?—MM. 
F. Sestini and J. del Torre.—The authors having reviewed 
the conclusions of Boussingault, Boischode, Selmi, and 
others, and having repeated their experiments under varied 
conditions, express the opinion that the slight increase of 
nitrogen found after the growth of Penicillhm was due 

rather to the absorption of atmospheric ammonia than 
the direct assimilation of free nitrogen. 

The Jaborandi (Polycarpus pinnatus).—M. E. Hardy. 
—The essential oil of the Polycarpus, as regards its 
boiling-point and certain of its characters, resembles the 
iso-terebenthenes, and is exceedingly analogous to the oil 
of citron. 

Solution of Platinum by Sulphuric Acid in the 
Process of Concentration.—M. A. Scheurer-Kestner.— 
Already noticed. 

Nitronaphthyl-Sulphurous Acids and their De¬ 
rivatives,—M. P. T. Cleve.—The author’s object was to 
examine the acid which Laurent obtained by theadtion of 
fuming sulphuric acid upon nitro-naphthalin, to compare 
it with those obtained by the ai.ion of nitric acid upon 
a and (3 naphthyl-monosulphurous acids, to compare these 
acids, and to transform them into the corresponding di- 
oxynaphthalines and dicarbonated acids. 

Bisulphate of Lithia.—M. H. Lescoeur.—This salt is 
obtained by the use of monohydrated sulphuric acid. It 
forms deliquescent crystals, which when dried consist of 
LiOS03 51-87 per cent, free sulphuric acid 46-85 per cent. 
Theory requires sulphate of lithia 52-88 per cent, to 
47-12 per cent of sulphuric acid. Its melting-point is 
about 1200. 

Biacetate of Thallium.—M. PI. Lescoeur.—This s 
is obtained by exposing a solution of acetate of thallium 
in monohydrated acetic acid to spontaneous evaporation. 
Its formula is T10,C4H303,C4H404. It contains 64-82 per 
cent of thallic oxide, and 18-84 per cent of free acid. 
The salt effloresces slightly in dry air, and melts at 
about 64°. 

Biacetate of Lithia.—M. II. Lescoeur.—The solution 
of neutral acetate of lithia in glacial acetic acid deposits, 
on spontaneous evaporation, crystals in the form of a 
hopper. Its formula is Li0,C4H303,C4H404, and it con¬ 
tains 11-54 Per cent of lithia, and 49*05 of acetic acid. It 
is deliquescent, and melts at 990. If heated suddenly in 
a small platinum capsule it gives off vapours of mono¬ 
hydrated acetic acid, which take fire and burn. 

Part played by Carbonic Acid in the Phenomenon 
of Coagulation.—Dr. F. Glenard.—The author infers, 
from the experiment described, that carbonic acid plays 
no part in the coagulation of blood. 

Transformation of Starch by the Action of Dias¬ 
tase, and the Production of a New Saccharine 
Matter.—M. A. Petit.—If at a constant temperature of 
50° a gramme of diastase is allowed to act for some hours 
upon a kilo, of starch paste at 1-10, the liquid, after 
filtration and prolonged ebullition,—in order to stop the 
action of the diastase,—contains, besides maltose capable 
of fermentation and of reducing Fehling’s liquid, another 
fermentable sugar, without adtion upon Fehling’s test, even 
after ebullition for five minutes in contadl with sulphuric 
acid at 1-100. 

New Alcoholometric Formula.—M. C. Delavaud.— 
Not adapted for abstraction. 

Correspondence from St. Petersburg Nov. 10th, 
Session of the Chemical Society Sept. 11 to 13.—The 
minutes of the Session contain a very interesting pape 
by M. N. Zalomanoff, on the absorptive power of soils 
M. Beilstein announces that in the adtion of a mixture of 
hydrochloric acid and chlorate of potassa upon benzoic 
acid there is formed, besides, /3-dichlorobenzoic acid and 
the ordinary a-dichlorobenzoic acid. M. Menschoutkine, 
on behalf of M. Lissenko, handed in a note on the memoir 
of M. Jatzoukowith on the adtion of oxygen on coals and 
paraffins. M. Menschoutkine also announced, on behalf 
of MM. Tscheque and Steiner, that the adtion of mono- 
chloracetic ether upon xanthogenate of potash gives rise 
to xanthogenacetic ether. 

The same issue c memoir, by M. Beilstein, on 
the dichlorobenzoic cids. 
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OF 

ON THE 

OF VERY SMALL QUANTITIES 

LEAD AND COPPER.* 

By M. M. PATTISON MUIR, F.R.S.E., 

Assistant Ledturer on Chemistry, Owens College. 

As I have lately been occupied with experiments upon the 
adtion of saline solutions upon lead and copper, which 
involved the measurement of very small quantities of these 
metals, I thought it might be well to test the accuracy 
and delicacy of the method employed. 

The method itself is in no way new, being that described 
by Wanklyn in his book on “ Water Analysis.” The 
depth of colour produced by the addition of sulphuretted 
hydrogen Water to a known volume of the liquid under 
examination is compared with the colour produced, by the 
same means, in an equal volume of water, to which a 
known amount of lead or copper, in solution, has been 
added,. In comparing the colour of the liquid under 
examination with the standard liquid, I find it preferable 
to employ stout glass tubes, holding about 100 c.c., and 
having a diameter of about 1*5 c.m., rather than white 
porcelain dishes as recommended by Wanklyn. The 
contents of the tubes are thoroughly mixed by means of 
glass tubes on the ends of which bulbs have been blown. 
(See Thorpe, “On a Method of Estimating Nitric Acid, 
&c.” jfourn. Chem. Soc. [2], xi., 547.) 

Wanklyn recommends the use of standard solutions, 
1 c.c. of which is equal to 1 m.grm. of copper or of lead : 
he employs 70 c.c. of the water to be tested. If, there¬ 
fore, the colour produced on adding sulphuretted hydrogen 
water to 70 c.c. of the liquid under examination is found 
to be equal to that produced by the addition of the same 
reagent to 70 c.c. of distilled water to which 1 c.c. of the 
standard has been added, we shall have 1 grain per gallon 
of lead in the water. But i-ioth of a grain of lead per 
gallon is generally considered hurtful when present in a 
drinking water, to estimate this we should require to use 
only o 1 c.c. of the standard : a very small error in reading 
the burette measurements would introduce a comparatively 
large enor in the result. Thus, in the case of a water 
containing i-ioth grain of lead per gallon, an error in 
reading of 0-05 c.c. would introduce an error in the quan¬ 
tity of lead equal to one-half of the total quantity to be 
estimated. Ihe first point, therefore, to investigate ap¬ 
peared to be the strength of the standard solutions. I 
shall describe the experiments made with copper. 

in grm. copper. 

Found. 

4 m.grms. per litre. 

Standard used, 1 c.c. =* 1 

Expt. Taken. 

No. i .. 5-0 m.grms. per litre 

” 2 “ 2’5 » »> - „ ,, 

Standard used, 1 c.c. = o*i in.grin, copper. 

Expt. Taken. Found. 

No. 3 .. 5 0 m.grms. per litre 4*8 m.grms. per litre 
” 4 • • 2-5 „ • „ 2*4 
>> 5 •• 0*5 ,, ,, 0'5 

In each case 50 c.c. of liquid was used. 

Similar results were obtained with lead solutions. 
The use of a standard, 1 c.c. of which is equal to 

o'1 m.grm. of copper or of lead enables more accurate and 
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more delicate results to be obtained than the use of a 
stronger standard does. 

The seeond point to be determined was the limits of 
accuracy of the method, and first as to the lower limit. J 

the experiments with copper already detailed it 
k® s?e,n that 0 5 m.grm. of copper per litre could be 

estimated by using 50 c.c. of the liquid. 

Standard used, 1 c.c. — o*i m.grm. copper. 

DetdU as"b“oreained °'25 m'grm- °f C°PPer per IitreJ 

Added 03 c.c. standard. Colour too dark. 

” 0 2 c,c* >> >> rather too dark. 
” °‘r c.c. ,, ,, equal to the other. 

Lxpt. Taken. Found. 

No. 6 .. 0-25 m.grm. per litre 0*20 m.grm. per litre. 

In this experiment it was very difficult to determine the 
exadt point at which the colours were the same, as the 
intensity <rf colouration produced was very slight. A 
further addition of 0-05 c.c. of the standard could hardly 

coloSurd t0 pr°duCe a noticeable change in the depth of 

I think, therefore, that of5 m.grm. of copper per litre 
~ °’°35 grain per gallon, is the smallest quantity which 
can be accurately estimated by this process when working 
W1“1 5° c.c. of the liquid under examination. 

The amount of lead which can be estimated with accu¬ 
racy is less minute than the amount of copper. 

Expt. 

No. 7 

» 8 
» 9 
» 10 

1 c.c. — o'1 m.grm Standard used, 

Taken. 

°'25 m.grm. per litre 
°'5° „ 
°'75 „ 
I'OO 

11 

11 

lead. 

Found. 

No colouration. 
o-4 m.grm. per litre. 
o‘6 
I'O 

11 

11 

11 

11 

1 m.grm. of lead per litre = 0*07 grain per gallon, is, 
there.01 e, the smallest quantity which can be accurately 
estimated by this process when working with 50 c.c. of 
the liquid under examination. 

By the evaporation of 1 litre of water to 50 c.c., a 
quantity C0PPer so small as 0’025 m.grm. per litre, or 
of lead equal to o'05 m.grm. per litre, can be estimated 
by this process. In other words, the process will estimate 

IrPfrtj°- C0PPer *n 2,000,000 parts of water, or 1 part 
01 lead in 1,000,000 parts of water. 

Secondly, as to the upper limit. 

Expt 

No. 11 
12 

13 
14 

Standard used, 1 c.c. = o'l m.grm. copper. 

>> 

Taken. Found. 

20 m.grms. per litre 20-4 m.grms. per litre. 

IQ,o 
24 to 28 

10 

25 
11 30 28 to 32 

• 2°mfrms‘ copper per litre = 1-4 grains per gallon 
is the largest quantity which can be estimated by this 
method when working with 50 c.c. of the liquid under 
examination. • n 

With lead the following results were obtained :_ 

Expt. 

No. 15 

„ 16 
» 17 

Taken. 

10 m.grms. per litre 

12 » 
*5 „ 

Found. 

10 m.grms. per litre. 
12 to 15 m.grms. p. lit. 
Colour too dark to al¬ 

low of estimation. 

10 m.grms. of lead = 07 grain per gallon is therefore 
the largest quantity which can be estimated by this method 
when working with 50 c.c. of liquid. 

In making these determinations I found that the colour? 
j j. . liquids might be compared immediately after the 

addition of sulphuretted hydrogen. The colours did noi 
| become intensified on standing. 
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I also found that it was immaterial whether the standard 
was added before the sulphuretted hydrogen water or vice 
versa. Thus there is no need, if the colour of the standard 
be too light, to prepare a fresh standard, as must be done 
in Nesslerising. It is only necessary to add another 
measured quantity to the liquid which already contains 
sulphuretted hydrogen. 

The addition of one or two drops of dilute hydrochloric 
or nitric acid in no way affeCted the accuracy or delicacy 
Of the estimation of copper. In the case of lead, a drop 
of hydrochloric acid caused a faint turbidity (especially in 
estimating large quantities of the metal), which interfered 
materially with the results. If an acid must be added, 
acetic acid is, I think, the best. 

When working with 50 c.c. of liquid, so small a quan¬ 
tity as 0-5 m.grm. of copper, or 1 m.grm. of lead per litre, 
may be estimated by this process. If it is required to 
estimate smaller quantities than these, the liquid must be 
concentrated by evaporation. If the amount of copper 
exceed 20 m.grms., or of lead exceed 10 m.grms. per litre, 
a smaller quantity of the liquid than 50 c.c. must be used. 

ON SOME RECENT DISCOVERIES OF 

FIELDS OF IRON ORE IN THE SOUTH 

OF RUSSIA. 

By SERGIUS KERN, St. Petersburg. 

These new fields of beautiful iron ore are situated partly 
in the Verchni-Dnieprovsky district of the Ekaterinoslaw 
Government, partly in the Elizavetgradsky district of the 
Cherson Government; iron ore is found here on the rivers 
Saksagane and Ingouletz, near the village Krivoy-Rog. 
About twelve miles from this place on the river Saksagane, 
near the village Tchervonnaia-Balka, large quantities of 
red hematite are found. Immense layers of hematite, 
100 feet thick, are situated near the river Ingouletz and 
the village Doubovaia-Balka. The best layers of iron 
ore are the following:— 

1. On the left side of Ingouletz and on the right of 
Saksagane between the villages Krivoy-Rog and Dou¬ 
bovaia-Balka is a layer of ironstone 120 feet thick; the 
results of the analyses are :— 

Per cent. 

Oxide of iron •. .. .. .. 68*40 
Manganese.  .. .. 0*50 
Silica .•  .22*10 
Alumina .  .. .. 3*00 
Lost from ignition . 6*oo 

100*00 

2. On the left side of the river Saksagane a layer of red 
hematite 42 feet thick; gives 62*5 per cent of oxide of 
iron. 

3. On the same river.Saksagane exist layers of mag¬ 
netic iron ore and of brown hematite ; a sample of the 
latter analysed gave the following average composition :— 

Per cent. 

•• 73*4° 
.. 1*30 
.. 18*03 
.. 2*25 

5*02 

100*00 

It is estimated that the new fields of iron ores contain 
altogether 90,000,000 tons of ore. There is a railway 
going to be constructed to these mines, and some blast¬ 
furnaces are to be ereCted. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 3.) 

Perhaps Mr. E. H. Thiellay has unintentionally become 
the founder of a manufacture of peroxide of hydrogen 
which may have worthier applications in the future. 
Perhaps he may not be the first or the only hair-bleacher, 
as appears from the following document. What von 
Schrotter revealed to the public was previously known 
to the initiated. Thus it appears from a letter of M. 
Schering, of the Council of Commerce, dated Berlin, July 
3, 1874, in which occurs the following passage :— 

“ The bleaching of hair, feathers, &c., by means of per¬ 
oxide of hydrogen has been found practicable, the greatest 
difficulty being the ready decomposability of the material. 
In England and France it is prepared and sold for this 
purpose in quantity under the names ‘ Golden Hair 
Water’ and ‘ Auricome.’ In my establishment it is often 
enquired after for the same purpose.” Mr. J. Williams, 
of the firm Hopkin and Williams, of London, makes a 
similar statement in letters of July 20 and 27, 1874. By 
peculiar precautions, however, he is able to prepare 
permanent solutions of peroxide of hydrogen containing 
10 to 20 volumes of available oxygen (3 to 6 per cent by 
weight of H202). The weaker solution, which is said to 
keep for months without change, is sold at 8s. per kilo., in 
larger quantities at 6s. The stronger solution is sold at 
double the price. The amount of oxygen in Thiellay’s 
solution, as determined in the Berlin laboratory, agrees 
tolerably closely with the weaker of these preparations, 
and this may possibly be its true origin. As the bottle 
when the determination was made had been opened four 
weeks previously ; as it was only half full and was merely 
provided with a common cork, the permanence of the 
solution may be considered sufficient for most purposes. 

Peroxide of hydrogen would not be the first body whose 
industrial application commenced with trifles and gradu¬ 
ally reached an unimagined extension. Nitrate of silver 
served first the vanity of the world as a hair-dye long 
before its applications in photography. Schrotter* very 
rightly expresses the wish that peroxide of hydrogen 
might be generally accessible at a moderate price. 
Bottger,f and previously Geiger,J recommend its intro¬ 
duction into the pharmacopoeia. That for medicinal 
purposes it is preferable to oxygen, ozone, or ozone- 
water (!) is manifest. Whilst ozone only bleaches ivory 
in the strongest sunshine of summer, there is no doubt 
but that peroxide of hydrogen would answer the same 
purpose even in the absence of light. 

Progress in the Artificial Production of Cold and Ice. By 
Dr. H. Meidinger, Professor in Carlsruhe. 

Concentrated cold in the form of ice acquires day by 
day a higher importance for industrial as well as for 
domestic purposes. Brewing on the Bavarian system, 
the preparation of “ Lager-beer,” which, amongst us in 
Germany at least, has nearly superseded all other kinds 
of beer, depends upon the prolonged maintenance of a 
temperature bordering upon freezing-point. The confec¬ 
tioner has no other practical means of producing a degree 
of cold from — 120 to — 180, as required in the preparation 
of ice-creams. The physician often employs the cold of 

*“Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.’’ 

t Von Schrotter, see above, 

t Bottger, Polylech. Notizblatt., 1873, 13. 

II Geiger, Lehrbuch der Pharmacic aufl. bearb., v. Liebig, i., 213. 

Oxide of iron . 
Manganese .. 
Silica . 
Alumina 
Lost from ignition 
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ice both externally and internally as an absolutely indis¬ 
pensable remedy. The butcher and the hotel-keeper can 
scarcely dispense with this means of preserving meat. In 
the domestic sphere ice has become formally established, 
at least in large cities, where it can always be obtained at 
a cheap rate, and to those who have become accustomed 
to its use it appears a necessary agent for preserving food 
and cooling beverages during the warm season. In 
chemical manufa<5tures ice has also found various applica¬ 
tions in the crystallisation of salts, or, to speak in more 
general terms, in the separation of dissolved substances 
by means of cold. In proportion to the growing con¬ 
sumption we see increasing quantities of ice stored up 
every winter. An extensive system of transportation has 
been arranged for conveying ice from the more northern 
and colder parts of the earth to regions nearer the equator. 
North America especially ships ice in astonishing quan¬ 
tities in all directions, even to Central and South America, 
to the West Indies, and to India. Ice from Norway is 
sent to England and the German ports on the North Sea. 
In mild seasons, such as 1862-63 and 1872-73, ice from 
the glaciers of the Alps was sent down the Rhine in 
entire trains. 

Science has shown, however, how to prepare this 
important requisite artificially. The first attempts at the 
manufacture of ice on the large scale took place between 
1850-60 ; but this branch of industry has since been 
much extended. Even in regions where the winter is, as 
a rule, cold enough to permit ice to be stored up in quan¬ 
tity* e-S"> in Germany, it has often been found remunera¬ 
tive to construct machinery for its artificial preparation, 
or, in general terms, for the production of cold. Manufac¬ 
turing establishments of this kind may be seen in various 
places in full activity, and after the mild winter of 1872- 
73 the demand for machine-made ice could scarcely be 
met. 

The London Exhibition of 1862 introduced the ether 
and ammonia ice machines. A third system has since 
been added, the air ice machine, which has not yet 
reached perfection, since peculiar difficulties interfere with 
its practical execution. The theories of these machines 
have been already explained, so that there is no difference 
of opinion as to their capabilities and their relative merits. 
A series of proposals have also been made for the produc¬ 
tion of cold by other agencies, which have hitherto pro¬ 
duced little or no practical result. We will endeavour to 
descsibe the development which the question has taken in 
all its branches down to the present day. 

(To be continued.) 

THE ROYAL SOCIETY. 

AWARD OF MEDALS TO DR. HOFMANN AND 

MR. CROOKES. 

In presenting the Copley Medal to Dr. Hofmann and a 
Royal Medal to Mr. Crookes at the Anniversary Meeting 
of the Royal Society, November 30, 1875, Dr. Hooker, the 
President, said:— 

“ The Copley Medal has been awarded to Professor 
August Wilhelm Hofmann, F.R.S., of Berlin, for his 
numerous contributions to the science of chemistry, and 
especially for his Researches on the Derivatives of 
Ammonia. 

“ The researches of Dr. A. W. Hofmann, from first to 
last, are related by a strict logical connection, from which 
(although in various side-paths he has made truly inte¬ 
resting discoveries) he has never essentially deviated. 
Indeed these researches maybe considered as constituting 
one great and prolonged research on the organic bases 
theoretically and experimentally considered. It is not, 
however, to be imagined that because, to a certain extent, 
limited in its range, this work is of a special or technical 

order. The subject covers a large area, and is calculated 
to lead the investigator to the consideration of the most 
important chemical problems. 

“ The memoirs of Dr. Hofmann in reference to the 
organic bases fall under several heads:—(1) The re¬ 
searches on Aniline and the Organic Bases contained in 
Coal-tar. These researches are mainly included in the 
period between 1843 and 1850. (2) The investigations on 
the molecular constitution of the organic bases derived by 
the substitution of the Alcohol radicals in the molecule of 
Ammonia (1850-51). (3) The Phosphorus Bases and the 
Diatomic Ammonias (1857-60). (4) The investigations on 
Rosaniline and the various Colouring-matters derived 
from Coal-tar (1860-70). 

“ In the course of the aniline investigations Hofmann 
made an important contribution to the unitary theory of 
chemistry. Dumas had shown that the essential chemi¬ 
cal properties of acetic acid were not altered by the 
substitution in the acid-molecule of chlorine for hydrogen ; 
but no organic base had yet been discovered derived from 
another base by a similar process. Fritsche, indeed, had 
made a bromine derivation of aniline, in which three 
atoms of hydrogen were replaced by bromine; but the 
substance thus formed was a neutral (not basic) body. 
It occurred to Hofmann that the substitution had here 
gone too far, and that for this reason the basic properties 
of aniline had disappeared. Consequently, by an in¬ 
genious process (devised for the experiment), the treat¬ 
ment of chlorisatin by the hydrate of potash, he prepared 
mono-chlor-aniline—aniline, that is, in which one atom 
of hydrogen was replaced by chlorine. This body was a 
base, like aniline itself. Hofmann established its basic 
character by the preparation of many of its salts (Liebig's 
Annalen, vol. liii., p. 1, 1845). 

“ At the date when Hofmann’s paper on the molecular 
constitution of the volatile organic bases was presented 
to the Royal Society (December, 1849), Wurtz had just 
prepared, by a striking experiment, the primary mona¬ 
mines of the alcohol radicals—that is, a system of. bases 
in which one-third of the hydrogen of the ammonia was 
replaced by the hydrocarbon, the existence of which (it 
may be noticed) had been predicted by Liebig as a conse¬ 
quence of his views as to the composition of the organic 
bases. The experiments of Hofmann were in the same 
diredtion as those of Wurtz, but of far more general 
application. By the adtion of the iodides of the alcohol 
radicals upon ammonia, Hofmann replaced successively 
the three atoms of hydrogen which its molecule contains 
by these hydrocarbons—a method fraught with important 
results, both theoretical and pradtical, with which all 
chemists are familiar. 

“ Among other consequences, this method placed the 
theory of types on a solid experimental foundation, which 
served as the basis of its future development. A critical 
test was given by which the constitution of any given 
“ ammonia ” could be ascertained, the number of deriva¬ 
tives of the “ammonia” when subjected to the adtion of 
iodide of ethyl corresponding to the number of atoms of 
hydrogen which it still retained unreplaced by hydro¬ 
carbon. Hofmann’applied this test to aniline, and 
demonstrated, by the successive formation of ethyl-aniline 
and diethyl-aniline, that this base belonged to the primary 
monamine class, containing two atoms of hydrogen unre¬ 
placed by hydrocarbon. To trace out, however slightly, 
the consequences of this method would be a serious task 
indeed. It is sufficient }o say that the views at present 
held by chemists as to the molecular constitution of 
water, according to which water is regarded, like ammonia, 
as a typical molecule, but containing two atoms of 
hydrogen (instead of, as in the other case, three) replace¬ 
able by the alcohol radicals,.are based upon experimental 
evidence for which the very same instrument of research, 
the iodide of ethyl, and methods in all respe&s analogous 
to those by which Hofmann thus established the consti¬ 
tution of aniline were employed. 

According to these views triethyl-aniline represented 
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ammonia in which all possible substitutions of this order 
had been effected. However, Hofmann applied his test 
to this substance, and obtained a most remarkable result. 
A molecule of iodide of ethyl combines with a molecule of 
this substance, giving rise to the iodide of a molecular 
group, behaving like potassium or sodium, “ a true organic 
metal in all its bearings.” The ground of this assertion 
is, that this iodide of tetrethyl-ammonium, when treated 
with freshly precipitated oxide of silver, is decomposed 
\yith the formation of an oxide of the “ organic metal ” 
possessing the main features of potash. This train of 
investigation has not as yet been adequately pursued ; but 
the fundamental importance of this experiment, in refer¬ 
ence to our knowledge of the elemental bodies, cannot be 
doubted. 

“ The first memoir on the phosphorus bases, in which 
the existence of a class of phosphorus bases analogous to 
the compound ammonias was experimentally established, 
was published in conjunction with M. Cahours. In three 
subsequent memoirs these compounds were further 
investigated with the determination of the differences by 
which they were discriminated from their nitrogen 
analogues. We have here presented to us the first 
example of a diatomic base formed by fhe aCtion of bro¬ 
mide of ethylene or triethyl-phosphine, in which reaction 
(as in the similar case of the diatomic alcohols) Hofmann 
successfully established the formation of an intermediate 
monatomic bromide, the reaction taking place by two 
distinct stages. In the third of these memoirs a new 
class of compound bases is brought before us, containing 
both nitrogen and phosphorus. Subsequently, in a series 
of somewhat less elaborate memoirs, the conception of 
the typical character of ammonia is greatly expanded by 
the examination of the derivatives of two and three 
molecules of ammonia. 

“ As to the researches in reference to the colouring- 
matter derived from coal-tar, it is only necessary to 
observe that his inquiries initiated and rendered possible 
what is now a vast branch of industry. In reference to 
rosaniline itself (the key of the system), he established 
the faCt, long unknown, that this substance was not an 
aniline compound at all, but derived from the combina¬ 
tion of aniline with toluidine. 

“ I may lastly mention, as a fitting conclusion to this 
series of discoveries, an investigation of very wide interest, 
which has resulted in the construction of the normal 
cyanides (a) of the monatomic hydrocarbons, formed by 
the aCtion of chloroform on the primary monamines, 
which, together with water, are resolved into formic acid 
and the base whence they are derived; while their isomers 
(class B), the nitrites, under similar conditions yield 
ammonia and their corresponding acids. Hofmann has 
also established the existence of a new class of cyanates 
(/3) of the same monatomic hydrocarbons which, together 
with water, are resolved into ammonia and their corres¬ 
ponding alcohols, the original class (a) being resolved 
under the same circumstances into carbonic acid and the 
primary monamines, as in the experiment of Wurtz before 
referred to, the whole investigation standing in intimate 
connection with Hofmann’s previous work. 

To estimate the value of these results it is necessary 
to go through the vast mass of experimental evidence 
from which they are deduced, which constitutes a body of 
complete and exaCt information in reference to one general 
subject not easily paralleled in the history of chemistry. 

“A Royal Medal has been awarded to Mr. William 
Crookes, F.R.S., for his various chemical and physical 
researches, more especially for his discovery of thallium, 
his investigation of its compounds, and determination of 
its atomic weight, and for his discovery of the repulsion 
referable to radiation. 

‘ In the year 1S61 Mr. Crookes communicated the 
discovery of a new element, which he had detected by 
means of a green line exhibited in the spectrum of certain 
selenium residues which he was examining for tellurium. 

The element had as yet been found in extremely small 
quantities only ; but yet he was able to prove chemically 
as well as optically that it was a new substance, which, 
from some of its reactions, he thought most probably 
belonged to the sulphur group of elements, and to which 
he gave the name thallium. 

“The investigation of this new substance was eagerly 
followed out; and by inquiries in various directions he 
succeeded in obtaining it in larger quantities, though his 
supply was still most inconveniently small, rendering it 
necessary to work the same material over and over again, 
instead of carrying on the investigation of two or more of 
its compounds simultaneously. This investigation, which 
had led him to perceive that the new body was a metal, 
which he isolated, was in progress when (in the summer 
of 1862) he was induced to send in a preliminary notice of 
his investigations to the Royal Society, instead of waiting, 
as he had intended, till the research was complete, in 
consequence of the publication by M. Lamy (who had 
been fortunate enough to meet with a comparatively 
fertile source of the new substance) of a paper in which 
he described several of its compounds and announced its 
metallic nature. The complete memoir was presented to 
the Royal Society early in 1863, and is published in the 
Philosophical Transactions for that year. It contains, 
among other things, a provisional determination of the 
atomic weight, giving a mean result of 203'g6. 

“ The atomic weight of an element being a constant of 
fundamental importance, Mr. Crookes spared no pains in 
an accurate determination of that of thallium. This 
research, which extended over several years, is described 
in a highly elaborate memoir which was presented to the 
Royal Society in 1872, and is published in the Philo¬ 
sophical Transactions for the following )fear. The various 
weighings which the investigations required were per¬ 
formed and reduced with the most scrupulous regard to 
minute accuracy, as the utmost care was taken in the 
preparation of the chemicals. Though only one method 
was employed, namely that of determining the weight of 
nitrate of thallium obtained from a known weight of the 
metal, the care with which the whole process was con¬ 
duced, and the near agreement of the different experi¬ 
ments, are such as to lead us to regard the final mean 
203"642 as most probably very near the truth. 

“ In the course of the weighings which were executed 
in this research, Mr. Crookes noticed some minute 
anomalies depending on temperature which did not seem 
referable to currents of convention. This led him into a 
train of experimental research which resulted in the 
discovery of an aCtion of radiation, which, whatever be its 
real nature (a point still involved in mystery) and whether 
the aCtion be direCt or indirect, all who have seen or 
followed the experiments must allow to be most remark¬ 
able. An account of this research was published in the 
Philosophical Transactions for 1874. 

“ When delicate beams of straw and other materials, 
carrying pith balls or disks at their ends, were mounted 
so as to turn as freely as possible within glass vessels 
from which the air could be exhausted, it was found that 
at atmospheric pressure the approach of a hot body pro¬ 
duced a movement usually indicative of an attraction, real 
or apparent, between the ball and the body, and that of a 
cold body a reverse movement. In these motions, how¬ 
ever, it is evident that currents of convention play a 
leading part; nor does it appear by any means certain 
that the actions may not be due to these and other well- 
known causes. The same thing continues when the air 
is partially exhausted, until, at a certain high rarefaction 
varying according to circumstances, the motions cease, or 
nearly so. But on passing this, a new and unexpected 
phenomenon is revealed, which is exhibited in perfection 
in chemical vacua, and in the best vacua produced by the 
Sprengel pump with the improvements which Mr. Crookes 
has introduced into it. The suspended body is now 
repelled with striking energy when a source of radiant 
heat or light is presented to it, or even, if the radiation be 
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powerful, when it is held at some distance, or when the 
sun’s rays concentrated by a lens are thrown upon it. 
The adtion has more recently been exhibited by Mr. 
Crookes in an exceedingly striking form by means of a 
horizontal four-armed fly delicately mounted on a sharp 
point, and carrying at the ends of the arms pith disks in 
vertical planes passing through the arms, the disks being 
blackened on one face, on the same side for all. The 
motion depends in this case on a differential adtion on the 
black and white faces, the black being repelled. 

“ It is the mystery attending this phenomenon that 
gives it its great importance. There is evidently some 
adtion going on with which we are not at present ac¬ 
quainted ; and there is no saying what a thorough investi¬ 
gation into the cause of the phenomenon may lead to.” 

PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, December 14th, 1875. 

Edward Schunck, Ph.D., F.R.S. &c., President, in the 
Chair. 

Prof. Schorlemmer exhibited a sample of peat from 
lagoons in the Sierra Madre, in Mexico. It is very dense 
and not readily inflammable, giving very little flame, but 
when once red-hot it burns completely, without requiring 
much draught, to a perfectly white ash containing much 
calcium carbonate and a little sodium sulphide, which is 
derived from glauber salt which the peat contains. 

“ Chemical Notes," by M. M. Pattison Muir, F.R.S.E., 
Assistant Ledturer on Chemistry, Owens College. 

I. On the Solubility of Potassium Per disrate in Water. 

Having a small quantity of pure potassium perchlorate 
at my disposal, I thought it might be interesting to deter¬ 
mine the solubility of this salt in water at different tem¬ 
peratures. 

The apparatus employed was similar to that described 
by Hannay (Journ. Chem. Soc. [2], xii., 203). 

The salt was placed in a small test-tube to which a 
thermometer was strapped, the whole being surrounded 
with ice or water maintained at the proper temperature. 

The following were the results obtained:— 

A. Temperature o° C. 

Weight of liquid in the bulb, 4722 grms. 
Weight of residue on evaporation, 0*0333 grm. 
Weight of distilled water contained in the bulb at o°, 

47575 grms. 
Weight of bulb itself, 53954 grms. 

Hence the specific gravity of an aqueous solution of 
this salt saturated at o® equals 1*0005 ; the percentage of 
salt in solution is 0705 ; and the solubility of the salt is 
1 part in 142*9 parts of water. 

B. Temperature 25® C. 

Weight of liquid in bulb, 47418 grms. 
Weight of residue on evaporation, 0*0907 grm. 
Other weights as before. 
Specific gravity of aqueous solution saturated at 25°, 

1*0123. 
Percentage of salt in solution, 1*92. 
Solubility, 1 part in 52*5 parts of water. 

C. Temperature 50° C. 

Weight of liquid in bulb, 4*798. 
Weight of residue on evaporation, 0*243. 
Specific gravity of aqueous solution saturated at 50°, 

i*oi8i. 

Percentage of salt in solution, 5*07. 
Solubility, 1 part in 15*5 parts of water. 

D. Temperature ioo° C. 

Weight of liquid in bulb, 4*9965. 
Weight of residue on evaporation, 0*7870. 
Specific gravity of aqueous solution saturated at 100% 

1*06603. 
Percentage of salt in solution, 15*76. 
Solubility, 1 part in 5*04 of water. 

For each rise of 25® the solubility and the percentage 
of salt in solution increase in round numbers threefold. 

I may add that I found Hannay’s apparatus exceedingly 
accurate and serviceable. 

II. On Basic Bismuth Perchlorate. 

If metallic bismuth be heated with an aqueous solution 
of perchloric acid, it is slowly converted into a white non¬ 
crystalline mass. This substance is insoluble in water : 
when thoroughly washed and dried between folds of 
blotting-paper it presents the appearance of a bulky, pure 
white powder which it is difficult to obtain equally divided 
as the particles tend to gather together and form small 
more or less compadt masses. This substance yields the 
following numbers on analysis :— 

(u) 0*3640 grm. {gave 0*2675 grm. Bi203 =0*2382 grm. Bi. 
\b) 0*4173 „ ,, 0*2980 ,, „ =0*2670 „ „ 
(c) 0*4500 ,, ,, 0*3231 „ ,, =0*2900 „ ,, 

Calculated for Bi0.C104. Found. 

Bismuth 210 .. 64*52 .. .. 65*44 63*98 64*44 

These numbers agree very well with those required by 
the formula Bi0.C104, or it may be written— 

Bi(C104)3.Bi203. 

Basic bismuth perchlorate is almost perfectly insoluble 
in water even at ioo° : it is very readily dissolved by hydro- 

Vols. of 
JC03 per 

Date, 
i875- 

Weather. Place and Time. Temp. Barom. Wind. 10,000 of 
Air. 

Aug. 2. Fine, but cloudy. In boat, \ mile from shore ; 
12 noon. 

16*5® 767 m.m. W. by S. 3-87 

>* 4* Clear, cloudless sky. Sunset. On shore, 8 p.m. 21° 760 ,, W. by N. 3-88 

» x4* Fine, fresh breeze. 200 yds. from shore, 3 p.m. 21° 760 „ S.W. 3*34 
„ 18. Fine, very clear ; very heavy 

rain during preceding 
night. 

On shore, 8.30 a.m. 16° 759 » N.W. 3'4° 

„ 21. Fine, very clear; rain during 
morning. 

In boat, J mile from shore *, 
2.30 p.m. 

iy*5° 767 >. N.W. 3*84 

Sept. 3. Fine, showers during pre¬ 
ceding days. 

300 yards from shore. 16°. 759 » N.W. 4*oi 

Mean = 3*72 vols. C02 per 10,000 of air. 
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chloric or nitric acid ; less readily by sulphuric acid ; at a 
red-heat it is decomposed with formation of bismuth 
chloride which is slowly volatilised. 

III. On the Amount of Carbon Dioxide in the Air of Sea- 
Coast Places. 

above is necessary. We need not be surprised tha1 

Do&ors differ.—I am, &c., 
F. Baden Benger. 

7, Exchange Street, Manchester, 
January 6, 1876. 

Thorpe (Journ. Client. Soc. [2], v., 189) has shown that 
the air over the ocean contains less carbon dioxide than 
air over the land, the mean numbers being 3'o and 4*04 
vols. per 10,000 of air respectively. 

During the long vacation I interested myself with a few 
experiments upon the air of the sea-coast, with a view to 
determine whether it inclined, as regards carbon dioxide, 
to sea air or to land air. 

The samples of air were collected at Ardrossan, a small 
town on the Firth of Clyde, where the river is almost en¬ 
tirely merged in the open sea. 

The estimations were conducted in accordance with 
Pettenkofer’s method. 

The air of such a place as Ardrossan, although it be 
situated almost in the open sea, is not therefore influenced 
by the sea, so far as the carbon dioxide is concerned, but 
contains almost the same amount of that gas as is found 
in land air. 

CORRESPONDENCE. 

A CORRECTION. 

To the Editor of the Chemical News. 

Sir,—In my “ Note on the Chalybeate Water at Sella* 
field, near Whitehaven ” (Chemical News, vol. xxxii., 

p. 309), I regret to find that I have made an error in 
copying the analysis of the clayey earth (therein alluded 
to) from my laboratory notes. I will therefore thank you 
to kindly give publicity to this letter, as a correction. 

The tabular analysis of the “clayey earth” should 
have read as follows, as it appears in my notes taken at 
the time of analysing :— 

Silica . 
Alumina . 
Ferrous oxide 
Ferric oxide. 
Manganous oxide 
Calcium carbonate . 5'3° 
Calcium sulphate 
Loss or undetermined . 0-36 

IOO'OO 

“IN ABSENTIA” DEGREES. 

To the Editor of the Chemical News. 

Sir,— Some attention having been recently directed to the 
importance of judging men rather by what comes before 
than by the letters which follow their names, it may pos¬ 
sibly interest some of your readers to know that—even in 
the matter of degrees—whilst some men “ achieve great¬ 
ness,” others have “ greatness thrust upon them.” 

About five years ago I wrote to an individual who ad¬ 
vertised himself as willing to assist gentlemen in obtaining 
Ph.D. and other distinctions in absentia, asking him to 
give me some particulars of this mysterious process, and 
was informed that for a small fee “ a suitable Literary 
petition in Latin would be written and submitted, with my 
biography, &c., and his best recommendations to the 
Senatus Academicus of any University I might seleCt.” 
My curiosity having been satisfied, I did not reply to this 
or any subsequent communication, but since that date 
Dr.-has been one of my most constant and disinte¬ 
rested correspondents. I have now in my possession 
twenty-eight letters, circulars, cards, &c. (the last to hand 
a few mornings since), and many others have been acci¬ 
dentally destroyed. In one of these he takes considerable 
pains to explain to me, a countryman, the exaCt situation 
of his abode, that I may have no difficulty in consulting 
the oracle. In another he says—“ Next week being Whit 
week I have no doubt you will be in London ; please call 
on me.” In another I am informed that, “ since he last 
wrote, the Deans of several Colleges and Universities 
have sent to several gentlemen their diplomas, and they 
are much pleased with them, as they are very handsome 
documents.” Having waited long enough for the vision 
of these “ handsome documents ” to produce a due effiedt 
on my mind, he wrote—“ I have the honour to inform you 
that the Senatus Academicus of the University (sic) has 
instru&ed me to state that the degree you applied for will 
be granted you on receipt of the fees.” This overwhelm¬ 
ing condescension on the part of the “ Senatus Aca¬ 
demicus ” not meeting with a suitably eager and grateful 
response, he again wrote—“ I am afraid, from your silence, 
that the fees are the obstacle to your promotion, and, as I 
am very anxious that you should receive your degree at 
once, I pray you to express to me, in confidence, the ar¬ 
rangement you would desire.” No comment on the 

—I am, &c., 

Braystones, near Whitehaven, 
January 11,1876. 

William H. Watson. 

PEROXIDE OF HYDROGEN AS A HAIR DYE, 

OR BLEACHER. 

To the Editor of the Chemical News. 

Sir,—In the admirable “ Report on the Development of 
the Chemical Arts during the last ten years,” by Professor 
Hofmann, he states, in your impression of the 7th inst. 
(Chemical News, vol. xxxiii., p. 3), that the expensive 
liquid used to impart a golden hue to the hair was, with 
respedt to its composition, a secret until 1874, when 
Schrotter analysed it and proved it to be a solution of 
peroxide of hydrogen. In my Report on Public Health 
[Dublin Medical Journal, November, 1869), I stated that 
“ a specimen of colourless fluid, used at the present time 
for the purpose of giving dark hair the fashionable, i.e., 
yellow colour, was submitted to us for analysis. Very 
much to our surprise we found it to consist solely of solu¬ 
tion of peroxide of hydrogen, or oxygenated water. 
Curiously enough, chlorine, instead of bleaching hair, 
rather darkens its hue.” In my “ Manual of Public 
Health,” page 249, I give a formula for a yellow dye 
(H202) for the hair. My discovery in 1857, that urea is 
as effective as ammonia in furnishing nitrogen to plants, 
has not prevented one French and two German chemists 
from making the same discovery in later years.— 
I am, &c., 

Charles A. Cameron. 
Royal College of Surgeons, Dublin, 

January 10, 1876. 

PERIODIC LAW SHOWING EXISTENCE OF A 

SIMPLE RELATION AMONG THE ELEMENTS. 

To the Editor of the Chemical News. 

Sir,—With reference to the paper by M. Mendeleeflf, 
translated from the Comptes Rcndns of November 22nd 
1875, which appeared in the Chemical News,vol. xxxii., 
P- 293, I have to make the following remarks 
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1st. The periodic law showing the existence of a simple 

relation among the elements when arranged in the 
natural order of their atomic weights was first published 
by me in the Chemical News for August 20th, 1864, 
(vol. x., p. 94). I again called attention to it in the same 
journal for August 18th and 25th, 1865, (vol. xii., pp. 83 
and 94), and on March 1st, 1866, read a paper on the 
subject before the Chemical Society. All this was some 
years before M. Mendeleeff had printed anything upon the 
question. 

2nd. With regard to the application of such a law to 
indicate the gaps which exist in the system of the known 
elements, I may mention that in the Chemical News for 
July 30th, 1864 (vol. x., p. 59), I pointed out that in the 
group of elements containing carbon, silicium, titanium, 
and tin, there was an element wanting having an atomic 
weight of 73 ; being, in faCt, the eka-silicium of M. Men¬ 
deleeff.—I am, &c., 

John A. R. Newlands, F.C.S. 
Amsterdam, January, 3, 1876. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—The correspondence which has recently appeared in 
the Chemical News fully confirms the accuracy of my 
remarks on “ Liverpool soda tests ” made in my inaugural 
address to the Newcastle Chemical Society lately re¬ 
printed in your Journal. Will you allow me to state, in 
reply to Mr. A. Norman Tate’s candid and courteous 
letter, of last week, that I have no doubt that there are 
many chemists in Liverpool who always carefully and 
fairly test samples of soda-ash and caustic soda submitted 
to them, and that I am quite satisfied he is one of these. 
He is not the chemist referred to as certifying a sample 
of caustic soda contained 60 per cent of water which only 
contained 57^0 per cent. In further reply to his inquiries, 
allow me to state that the said sample was a sample of 
“ cream ” caustic soda, and that the portion tested by me 
was from the identical bottle sample tested by the other 
chemist. But this is not a solitary case. There are 
hundreds and perhaps thousands of similar cases in which 
the Liverpool test has been from one to three per cent 
above the proper amount—cases well known to many 
persons in the trade, and well known to several analytical 
chemists, who have long considered this state of things 
as one of the greatest disgraces to the profession. For 
obvious reasons it would be unwise to mention names. 

I must courteously but emphatically state that I think 
Mr. Tate is in the wrong in dealing with the fractions of 
percentages in the way he describes. I have always un¬ 
derstood that in the alkali trade no fractions, not even 
o‘9, are charged or paid for; and this will not be con¬ 
sidered very unreasonable or hard upon the seller when 
it is remembered that the whole commercial test gives the 
latter the advantage of about 07 of a per cent in a 52 per 
cent alkali. But whether this be the custom or not, I 
maintain that no chemist ought to give a certificate that 
a sample contains 53 per cent of soda when he knows 
that it only contains 527 per cent. It appears to me 
that the proper thing to do is to state that the sample 
contains 52*5 per cent of soda and leave the buyer and 
seller to arrange how the fraction has to be dealt with. 

With regard to the letter of Mr. Samuel Hall, I have 
to say that every chemist who tests soda-ash for buyer 
and seller, filters, or ought to filter, the portion soluble 
in water from the insoluble portion before the test acid is 
added. If this be negledted, the carbonate of lime in the 
insoluble portion will neutralise the test acid and be reck¬ 
oned as soda, and thus a door for a very serious fraud 
would be opened. It is the custom in some works, in 
order to save time and trouble, to test the sample with¬ 
out filtering, and make a dedudtion for the amount of 
carbonate of lime which, from experience, the sample is 

known to contain. Mr. Hall is, I think, mistaken in 
assuming that the difference between his tests and Messrs. 
Teschemacher and Smith’s arises from his filtering the 
samples and these gentlemen not doing so. I happen to 
know that Messrs. Teschemacher and Smith, as might be 
expected, always filter their samples of soda-ash before 
testing. The differences pointed out are just about equal 
to those which would arise from' using test acid based on 
the equivalent of sodium = 23 and test acid based on the 
old equivalent of sodium, 24 (the English commercial 
test). 

In conclusion, let me remind those chemists who test 
soda with acid made on the correct chemical equivalent 
of sodathat in converting theirresults into the English com¬ 
mercial test 31 parts of soda by the theoretically correct test 
are equal to 3i’4i parts of soda by the commercial test, 
and not 32 parts as has been sometimes erroneously 
assumed by chemists. This error was pointed out by me 
in a letter which appeared in the Chemical News of the 
27th of June, 1870.—lam, &c., 

John Pattinson. 
75, The Side, Newcastle-on-Tyne, 

J anuary 10, 1876. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—Soap-makers are greatly indebted to you for the 
space you have given to your correspondents under the 
above heading. Whether it will end in testing soda-ash 
chemically, or retaining the present system of merely a 
commercial examination, and also whether the equivalent 
shall be 32 or 31, remains yet to be seen. I protested in 
my former letter against our having to pay, as soap-makers, 
the price of soda for that which is of no value to us ; and 
I can confirm, by my own experience, the statement of 
Mr. Hall, in your impression of last week (vol. xxxiii., p. 8). 
Some twelve years since, I elicited from a London com¬ 
mercial analyst, in reply to a question, that the soda-ash 
sent for certificate was tested with all its impurities in 
it; therefore, whatever quantity of test acid was used, re¬ 
presented real soda: “ we have no time to go beyond that 
he said. 

Again, there is, as I have heard, a difference of opinion 
among the analysts as to the colour of litmus test-paper 
at the point of saturation, some insisting on full redness : 
Faraday said the delicate tint of the inside peel of an 
onion is the proper one.—I am, &c., 

A Soap Maker. 
Southwark, January ix, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de VAcademie 
des Sciences. No. 23, December 6, 1875. 

Distribution of Magnetism in the Interior of Mag¬ 
nets.—MM. Treve and Durassier.—In this paper, which 
cannot be intelligibly abstracted without the accompany¬ 
ing diagrams, we find the interesting observation that 
those parts of a magnet where its force is greatest are less 
readily attacked by acids than its neutral or central 
parts. 

Panification in the United States, and on the Pro 
perties of the Hop as a Ferment.—M. Sacc.—The 
author holds that there exists in the hop a ferment more 
powerful than that which exists in beer-yeast. It is soluble 
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in water, and has the property—unique among ferments— 
of resisting the adtion of boiling water. 

Influence of the Defoliation of the Beet on the 
Yield of Sugar.—M. B. Corenwinder.—The author finds 
that defoliation reduces the gross amount of the crop, 
causes a notable amount of the sugar to disappear, and 
induces the plant to take up a further amount of saline 
matter from the soil, thus deteriorating the yield of sugar, 
both in quantity and quality. 

by a much smaller proportion of amidic acids of the 
acrylic series— 

C»H2*-iNCV, 

and by the fadt that the amidic acids of the scries— 

C n H2H + 1NO2, 

which form its principal mass, are the inferior homologues 
(» = 2,3,4) of those which prevail in the albumenoids 
(n = 6, 5,4). Silk yields more ammonia, oxalic, carbonic, 
and acetic acids than fibroin. 

No. 24, December 13, 1875. 

Laws of Magnetic Influence.—M. J. Jamin.—In¬ 
capable of useful abstraction. 

Theory of Refining Glass.—M. E. Fremy.—The 
difficult portion of the manufacture of glass is the process 
of refining, the objeCt of which is to render the mass 
homogeneous, and expel as far as possible the bubbles of 
gas which are produced in abundance at the moment when 
the glass is formed. The nature of this gas is not exactly 
known, but it is evidently due to the aCtion of reducing 
agents upon the sulphate of soda found in excess in the 
glass. This excess of sulphate of soda is destroyed by 
various methods, but chiefly by the use of sticks. At the 
instant when the sulphate of soda is thus submitted to the 
aCtion of an organic body, the formation of sulphide is 
proved by the yellow colouration which the glass assumes, 
but which disappears afterwards from the aCtion of oxygen. 
It is curious to point out here a certain analogy between 
refining glass and refining copper. In the former case the 
excess of the sulphate of soda, which is the agent of vitri¬ 
fication, is destroyed by wood. In copper refining oxygen 
is the agent of purification for the metal: but the excess 
of this gas forms protoxide of copper, which dissolves in 
the metal, and renders it brittle. The refining of copper, 
like that of glass, is therefore completed by making use of 
wood, which decomposes the oxide of copper, and restores 
to the metal all the useful properties which the oxygen 
had caused it to lose. 

Heat of Solution of Precipitates and other Bodies 
Sparingly Soluble.—M. Berthelot.—Reserved for inser¬ 
tion in full. 

Researches on the Sulphines.—M. A. Cahours.—The 
author investigates the mutual aCtion of bromide of acetyl 
with sulphide of methyl; of iodide of acetyl with sul¬ 
phide of methyl; of bromide of cyanogen and sulphide of 
methyl; iodide of methyl and sulphocyanide of methyl; 
and iodide of ethyl with sulphide of ethyl. 

Temperature of Elevated Regions of the Atmo¬ 
sphere.—M. D. Mendeleef.— (Second memoir). The 
author gives a demonstration of his theory concerning the 
excess of temperature in the upper strata of the atmo¬ 
sphere. 

Destruction of Vegetable Matter mixed with Wool. 
—MM. J. Barral and Salvetat.—The authors point out 
that the fragments of vegetable matter mixed with 
Australian and South American wools have proved a great 
inconvenience to manufacturers. The chemical process 
for their removal is based upon the faCt that vegetable 
matter treated with sulphuric acid at 40 to 50 B., and then 
heated in a stove to 1250 to 140°, is disintegrated. This 
method was patented by M. Frezon. M. Joly, instead of 
sulphuric acid, uses a solution of the hydrochlorate of 
alumina, stoving afterwards at a rather higher temperature. 
M. Chevreul has shown that in this process the hydro- 

. chlorate of alumina aCts by its specific properties, and not 
by the liberation of hydrochloric acid. 

Researches’ on the Constitution of Fibroin and of 
Silk.—MM. P. Schutzenberger and A. Bourgeois—The 
authors arrives at the results that fibroin is distinguished 
from albumen by the almost entire absence, amongst the 
produds of its hydratation of acids of the series— 

C»H2,n - 1NO4; 

Comparative Study of the so-called Instantaneous 
Eledtric Efflux, and of the Continuous Current in the 
case of Unipolar Excitement.—M. A. Chauvet.—This 
paper requires the accompanying diagrams. 

ACtion of Flames in Presence of Electric Bodies. 
—M. Douliot.—All the phenomena presented are such as 
might have been foreseen if for the flame there were sub¬ 
stituted a conductor insulated and armed with points in 
all directions. 

Sulphocyanates of Acid Radicals.—M. P. Miquel.— 
By heating together 78 parts chloride of acetyl and 161 
parts sulphocyanide of lead, there are formed chloride of 
lead and sulphocyanate of acetyl. This compound passes 
over at 135° without traces of decomposition. 

Saccharification of Amylaceous Matters.—M. Bon- 
donneau. — The author holds that each amylaceous 
molecule, before arriving at the final state of glucose, 
passes successively through the following stages :— 

Amylogen .. 
Dextrin, a.. 
Dextrin, /3.. 
Dextrin, 7.. 
Glucose 

Rotatory Adtion of Adtion of 
Power. I. Absolute Alcohol. 

, 216 blue insoluble 
186 red 9 9 
176 colourless 91 

164 *> soluble 
52 f 9 99 

Influence of Defoliation on the Weight and 
Saccharine Richness of Beet-Root.—MM. P. Cham¬ 
pion and Pellet.—The authors dispute the theory of M. 
Violette, but th«y nevertheless admit his practical con¬ 
clusion that the removal of leaves reduces both the gross 
weight of the crop and the percentage of sugar. 

Justus Liebig's Annalen der Chtrnie, 
Band 179, Heft 1 & 2. 

On Certain Methyl- and Benzyl-Selenium Com¬ 
pounds.—C. Loring Jackson.—The compounds examined 
are the monoselenide of methyl (CH3)2Se, the selenide- 
nitrate of methyl, the selenide-chloride (CH3)2SeCl2, 
the corresponding bromine compound (CH3)2SeBr2, and 
the iodine (CH3)2SeI2, and the methyl-selenide-platinum 
chloride [(CH3)2Se]2PtCl4. Among the benzyl compounds 
described are the benzyl -monoselenide (C3H5CH2)2Se, 
the nitrate, chloride, and double-platinum compound 
[(C7H7)2Se]2PtCl4. The author has also examined 
benzyl-diselenide (C7H7)2Se2, benzyl-selenious acid 
(C7H7)SeOOH, with its ammonium, silver, sodium, ba¬ 
rium, and lead salts, and certain selenines. 

Products of the Adtion of Chlorine and Bromine 
upon the Aldehyd of the Ethyl Series.—A Pinner. 
—The first effedt of chlorine upon aldehyd, along with 
the formation of hydrochloric acid and of chlorine, sub- 
stitution-produdls of aldehyd, consists in its polymerisa¬ 
tion. Among the resulting bodies is croton-chloral, the 
properties, decompositions, and produdts of which are 
described at some length. The author has made a variety 
of experiments with the view of elucidating the constitu¬ 
tion of croton-chloral, but all with a negative result. 

Products of the A<5tion of Hydrocyanic Acid upon 
Chloral and Croton-Chloral.—A. Pinner and C.Bischoff 
—The authors describe, in this paper, chloral cyanhydratc 
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trichloroladlic acid, trichlorola&ic-ethyl ether, croton- 
chloral cyanhydrate and trichlorangeladtic acid. 

Contributions to the History of Diethyl-Urea.— 
Vidtor von Zotta.—An examination of the adtion of 
nitrous acid upon diethyl-urea. 

On Isomeric Sulpho-Salycilic Acids.—Ira Remscn. 
—The author obtains two isomeric sulpho-salycilic acids. 

Communications from the Laboratory of the Uni¬ 
versity of Freiburg, in Breisgau.—These consist of a 
paper on the decompositions which the sulphocyanide of 
ammonium undergoes at elevated temperatures ; a memoir 
on melamin ; contributions to the history of sulphurea ; a 
note on chloro- and brom'-sulphurea ; a paper on brom- 
ethyl sulphurea, and one on the thioprussiamic acids. 

Constitution of Mesitylen.—A. Ladenburg.—A hy¬ 
pothetical paper, not adapted for useful abstraction. 

On Diphenylen Disulphide.—C. Graebe.—This sub¬ 
stance, Ci2HsS2, crystallises in colourless shining prisms, 
fuses at 1540 to 1550, sublimes in needles and boils at 360°. 
It is insoluble in water, very sparingly soluble in cold— 
but more freely in boiling—alcohol. Benzol, ether, and 
bisulphide of carbon dissolve it readily. In concentrated 
sulphuric acid it dissolves slowly in the cold, but more 
quickly if heated, giving an intense violet colour. 

On Rosolic Acid.—C. Graebe and H. Caro.—The 
authors have subjected the behaviour of rosaniline with 
nitrous acid to a new examination. Their paper will be 
inserted in full at our earliest convenience. 

Communications from the University Laboratory 
of Prof. A. Fleischer, at Klausenburg.—These consist 
or a memoir, by Prof. Fleischer, on dithiocyanic acid, and 
a paper, by the same author, on certain double salts of 
sulphocyanide of ammonium. 

Action of Chlorine upon Pyrogallol, —J. Stenhouse 
and C. E. Groves. 

Crystallographic Properties of Mairogallol.—W. J. 
Lewis.—These two papers are translated from the English. 

Remark on F. Kopfer’s Dissertation, “ The Action 
of Mineral Acids upon Chloride of Lime.”—W. 
Walters.—The author controverts Kopfer’s statement that 
chloride of lime, on treatment with minute quantities of 
acid, yields only monoxide of chlorine. 

On Glutaminic Acid.—J. Habermann.—An account j 
of some of the salts of this acid. 

Bulletin de la Societe d' Encouragement pour VIndustrie 
Nationale. No. 24, December, 1875. 

Report Presented by M. Baude on behalf of the 
Committee of the Economic Arts on a Process for 
the Analysis of Cements, and on the Adjuncft for 
Moderating the Rapidity of Setting, by M. Ducour- 
neau.—The process for the analysis of cements herein 
referred to is not described. It consists in a series of 
decantations. 

Description of the Tubular Eledtro-Magnet of M. 
Camacho.—This description of the Camacho electro¬ 
magnet is accompanied with engravings. 

Les Mondes. Vol. xxxviii., No. 16. December 16, 1875. 

Death from the Sting of a Bee.—At Crevecceur, in 
September last, a young woman of the age of twenty- 
four died in a few minutes from the sting of a single 
bee on the left cheek. The deceased had been strong 
and healthy, but having on a former occasion been 
stung by a bee she had remained for several hours 
apparently dead. 

The Goux Earth Closet System.—This system is 
in successful operation in the town of Amiens and in 

its vicinity, and the manure gives very satisfactory 
results. 

M. Reimann's Farber Zeitung, No 47, 1875. 

This issue contains an account of the meeting of the 
Berlin Association of Dyers. Dr. Reimann read a very in¬ 
teresting paper cn the manufacture and application of 
eosine. There are receipts for dyeing an aniline-violet on 
mixed garments, for a brown, light brown, cinnamon and 
light olive on wool and woollen yarn, and for a fast 
black on cotton yarn. 

No. 2, 1876. 

Wool-Dyeing with Methyl-Green.—The process 
which has been found satisfactory in a number of establish¬ 
ments consists in boiling the wool for fifteen minutes in a 
solution of hyposulphite of soda, 3 grms. to 600 grms. 
water, and when the wool is thoroughly penetrated with 
the liquid adding 2 grms. sulphuric acid. The bath 
after taking out the wool must be perfectly clear, and 
the vessel employed must not consist of copper, lead, 
or iron. If the hyposulphite of soda is employed too 
strong the wool does not “ handle ” well and the green 
appears somewhat flat. No trace of a metallic com¬ 
pound must be present. The dyeing is then performed 
in an aqueous solution of methyl-green. If a yellowish 
tone is required picric acid and acetate of zinc are mixed 
in the proportions of 600 grms. water, 0-07 grm. picric 
acid, and 0*06 grm. acetate of zinc. After dyeing yellow 
in this beck, a little acetate of soda is added, and the 
dyeing is then completed with 0*2 grm. methyl-green. 

MISCELLANEOUS. 

Mineralogical Society of Great Britain and Ire¬ 
land.—It has been arranged to hold the first General 
Meeting, for election of Officers, adoption of Rules, &c., 
at the rooms of the Scientific Club, 7, Savile Row, 
London, on Thursday, February 3rd, at 12 noon. The 
chair will be taken by Mr. H. C. Sorby, F.R.S., &c. 

Death of Mr. S. T. Davenport.—We regret to have 
to announce the death of Mr. S. T. Davenport, well 
known as an aCtive and energetic officer of the Society of 
Arts. Mr. Davenport’s connection with the Society had 
lasted for thirty-three years, and it was in great part to 
his unceasing and zealous efforts that the present prospe¬ 
rity of the Institution is due. To very many of the 
members he was well known, and all who take an aCtive 
interest in the Society of Arts will feel his loss severely. 
Mr. Davenport’s death was very sudden ; it took place on 
Friday last, after an illness of only four days. 

Metropolis Gas Supply.—Dr. Letheby, the chief Gas 
Examiner appointed by the Board of Trade, has recently 
reported—to the Metropolitan Board of Works and the 
Corporation of the City—on the illuminating power and 
chemical quality of the gas supplied to London by the 
Chartered, the Imperial, and the South Metropolitan Gas 
Companies. In all there are nine testing-places, where 
the gas from the several works of these companies is 
tested every evening, between the hours of 5 and 10 o’clock, 
and the following are the average results for the quarter:— 
The illuminating power of the Chartered Gas, at Beckton, 
has been equal to the light of 16-91 standard sperm 
candles; at Friendly Place, Mile End, it has been equal 
to 16-63 candles ; and at Ladbroke Grove to 16*93 candles. 
That of the Imperial Company, at Carlyle Square, Chel¬ 
sea, has been equal to 16*44 candles ; at Camden Street, 
Camden Town, to 16*28; at Graham Road, Dalston, to 
15*70 candles ; and at Bruce Terrace, Bow, to 16*22 can¬ 
dles : while that of the South Metropolitan Company, at 
Hill Street, Peckham, has been equal to 16*25 candles. 
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In the case of the Cannel gas of the Chartered Company 
the illuminating power has been equal to 2i’o2 candles. 
In all cases this illuminating power is obtained by burning 
the gas at the rate of 5 cubic feet an hour, from suitable 
burners, as prescribed by the Referees appointed by the 
Board of Trade. On four occasions during the quarter 
the gas of the Chartered Company, at Beckton, was a 
little below the parliamentary standard. As regards 
purity, Dr. Letheby reports that sulphuretted hydrogen 
was, with two exceptions, at all times absent from the gas 
of all the companies. The two exceptions were in the 
case of the gas at Beckton, when, from accidental causes, 
there was a trace of this impurity present. The average 
proportions of sulphur in the gas have been as follows :— 
Beckton, 12-67 grains per 100 cubic feet; Friendly Place, 
10-59 grains; Ladbroke Grove, 12-99; Millbank, 17*12; 
Chelsea, 19-38; Camden Town, 17-91 ; Graham Road, 
13-77; Bruce Terrace, 1 x*45 ; and Hill Street, Peckham, 
21-99 grains. The proportion of this impurity has been 
in excess of the prescribed amount (25 grains per 100 cubic 
feet) on four occasions in the Imperial Gas, at Camden 
Street, and on fourteen occasions in that of the South 
Metropolitan Gas. Dr. Letheby states that the excess of 
impurity in the Imperial Company’s gas was accidental. 
The amount of ammonia in the gas of all the companies 
has been constantly below the prescribed quantity of 
2\ grains per 100 cubic feet of gas. In most cases it has 
been considerably less than 1 grain per 100 cubic feet. 

Important Decision versus the Employment of 
the “ Lactometer ” used by the Board of Health, 
of New York City, as a Means of determining 
Adulteration of Milk.—On September 16th, 1875, a 
German milk dealer was convided, in one of the lower 
Courts, of “ the misdemeanour of keeping and exposing 
for sale adulterated milk.” The prosecution relied en¬ 
tirely upon the fad that milk found in the shop of the 
accused, when tested by the ladometer, failed to attain 
the standard which is said to denote pure milk. Prof. 
Doremus, as expert for the defence, demonstrated by ex¬ 
periments that the employment of the ladometer enabled 
the fraudulent vendors of milk in the country to remove 
much of the cream, and also to add water to the half- 
skimmed milk. He also testified that milk from certain 
cows, during certain seasons of the year, would yield a 
pure milk liable to condemnation when criticised by this 
untrustworthy instrument; that he visited, in the month 
of September, a celebrated milk and butter distrid 
(Orange County, New York State), and obtained twelve 
specimens of milk from as many pasture-fed cows, five of 
which samples were of less gravity than the standard 
adopted by the Board of Health. Chemical analysis 
showed their richness in butter to be the cause of their 
want of buoyant power. Dr. Doremus also referred to 
various French, German, and English authors, as sub¬ 
stantiating his views, and quoted the sweeping denuncia¬ 
tion of the ladometer by Mr. J. ALred Wanklyn, in his 
work on « Milk .Analysis.” Justice John R. Brady, in 
reversing the judgment of the lower Court, said, that if— 
by tests made by scientific men—the ladometer or lado- 
densimeter furnishes only questionable evidence of adul¬ 
teration, it should not be regarded as sufficient to warrant 
a convidion. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

fall in and agitate the water, so as to keep the sediment in motion and 
prevent it from settling or depositing in the boiler, and so prevent in¬ 
crustation. When the boiler is to be cooled down, the sediment is 
blown or drawn off through a pipe and cock for that purpose. When 
used for either single or double flued Cornish boilers, or multiple 
tubular boilers, the bags, pads, or “ sweeps ” are made sufficiently thin 
to pass between the flues and the shell, or between the tubes them¬ 
selves, so as to brush and clean them. 

Improvements in the manufacture of air-gas forlighting andheating 
purposes, and in the apparatus connected therewith. C. F. Schiissler, 
Hamburg. November 23, 1874.—No. 4021. The novelty of the inven¬ 
tion consists in the production of a heating and illuminating gas by 
the construction of a chamber containing tubes or channels in which 
hydrocarbon liquid is caused to flow and impregnate atmospheric air, 
which is fed thereto under pressure of an arrangement of bellows 
worked automatically. 

Improved compounds or combinations of ingredients for waterproofing 
filaments, threads, fabrics, and fibrous materials generally, also for 
coating walls and other bodies. A. Wilkinson, High Street, Maryle- 
bone, Middlesex._ November 23, 1874.—No. 4026. This relates to 
forming a composition of ingredients, such as bisulphuret of carbon, 
benzine, sulphuret of zinc, ammonia mixed with naphtha,india-rubber, 
gutta-percha, or other like gum, for the purposes stated in the title. 
In some cases an exterior coating, composed of sugar of lead and lin¬ 
seed oil mixed with whiting and litharge, is applied, and before being 
completely dry an extra coating of the first mentioned composition is 
applied to render the materials completely waterproof. 

Certain improvements in the manufacture cf acetate of soda, and in 
the processes employed therefor. H. B. Condy, Battersea, Surrey. 
November 241 1874. No. 4037- 1 he novelty of the invention consists 
in precipitating the organic impurities existing in acetate of lime, and 
the completion of the decomposition of the solutions of acetate of 
lime or sulphate of lime (which is dissolved to a small extent) by 
means of carbonate of soda. "I he combination of such processes 
enable me to produce good merchantable acetate of soda by one 
crystallisation. 

Improvements in refining saltpetre, aad in apparatus for the same- 
G. Haycraft, Faversham, Kent. November 25, 1874.—No. 4046. My 
invention relates, first, to the arrangement of the vessels in which the 
several stages of the refining process are performed, in such a manner 
that the saltpetre will be caused to pass by gravitation alone from 
vessel to vessel, whereby hand labour and the use of pumps for lifting 
the saltpetre from one level to another is dispensed with. Also to the 
method of boiling the grough saltpetre by introducing steam among 
the mass, with or without the use of a steam coil. Also to the method 
of recovering saltpetre from the mother-liquor which drains from the 
refined saltpetre. Also to the method of cooling the saltpetre during 
crystallisation, as well as to the construction of the boiling and re¬ 
ducing vats, the agitators, and the arrangement of gearing for driving 
the same. 

Improvements in automatic chemical telegraphs, comprising trans¬ 
mitting and receiving instruments, circuits, and apparatus connected 
therewith, pert of the said improvements being also applicable to other 
telegraphs. A. M. Clark, Chancery Lane, Middlesex. (A communi¬ 
cation from W. E. Sawyer, Washington, Columbia, U.S.A.) Novem¬ 
ber 26, 1874.—No. 4063. The present invention relates to a new and 
improved system of automatic chemical telegraphs, comprising trans¬ 
mitting and receiving instruments, circuits, and apparatus connected 
therewith. 

Improvements in bleaching wool, textile fabrics, and fibres. T. N. 
Palmer, Lansdowne Road, Dalston, Middlesex. (A communication 
from L. P. H. P. Balna, Rheims, France.) November 28, 1874.—No. 
4087. I use a bath composed of bicarbonate of soda and subcarbonate 
of magnesia, into which air is introduced by pressure. I put into an 
apparatus the above mentioned matters with the addition of sulphuric 
acid; the gas which is emitted from this apparatus saturates the bath, 
and in order to continue the application I saturate the same bath with 
sulphurous gas, accompanied by the introduction of the oxygen of the 
surrounding air. I also use chloride of lime in the water saturated 
with sulphurous gas, always with the addition of the oxygen of the air. 
I reserve to myself the use of all the means producing sulphurous, 
carbonic, and oxygen gas applied to the bleaching of the above men¬ 
tioned materials. 

A new or improved ink-pencil. J. L. Petit, Birmingham, Warwick. 
November 28, 1874.—No. 4090. This new or improved ink-pencil 
consists of aniline dyes, or mixtures thereof, thoroughly incorporated 
with finely powdered plumbago, or black, or deep coloured chalk, 
together with gum-water or other adhesive material soluble in water. 
The paste produced may be made into sticks, and dried, and be used 
as a crayon or chalk, or be enclosed in cedar as an ordinary black-lead, 
or be made into fine rods to be used as an ever-pointed pencil. The 
writing produced by the use of the ink-pencil may be copied by 
pressing moistened paper upon it. The original writing is thereby 
made more legible as the moisture dissolves more or less of the 
aniline compound in the composition, and the dissolved matter dyes 
the vegetable fibre, and deepens the colour of the writing. Several 
copies of the writing may be taken. The ink-pencil may be produced 
in different colours. 

A new er improved mode and means of preventing the deposition < 
sediment and incrustation in steam boilers. G. Nimmo Glas^n 
November 23, 1874.-N0 4018. This said invention consists in pladr 
Within the water in the boiler bags, pads, or “ sweeps,” made of cottoi 
waste, hemp, rope, or other soft material (or pieces of wood covert 
with a soft material), which, when saturated, possess a specific gravi' 
rather heavier than the water; so that these, by the ebullition < 
boiling of the water, and by their own shape or configuration, rise ar 

Improvements in the method of and apparatus for extracting the 
juice and crystallisable mater from sugar cane, and after manipula- 
tion of the same. G.W. Risien, Demerara. (A communication from 
William Russell, of Dem§rara.) November30,1874.—No.4094. The 
features of novelty which constitute this invention consist in passing 
the cane stalks through two mills spaced about thirty feet apart and 
connected by a chamber. In this chamber works an endless band or 
carrier, and the chamber is provided with two tiers of pipes, through 
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which a continuous supply of hot water, or steam, or cane juice passes 
in a spray and saturates the expressed cane stalks or begass on passage 
of same from mill to mill. The hot water, or hot water and steam, is 
supplied from the cane juice heaters used in the manufacture of.sugar, 
and the juice from the second mill may also be used for saturation by 
passing it through a juice heater and then to the supply pipes for 
saturating the begass before mentioned. _ . 

Improvements in apparatus employed in the washing and cleansing 
of wool and other fibres. J. Clough, Manchester Road, Bradford. 
November 30, 1874.—No. 4095. In conveying wool or other fibrous 
material (after being washed) from the washing bowl or trough to the 
squeezing rollers, a carrying fork is employed, operated by crank mo¬ 
tion with balance wheel on the end of the shaft, and worked in a 
curved plate, the curve of which is suited to the movement the fork is 
desired to describe; this curve may be flatter or quicker according to 
the distance the squeezing rollers may be from that part of the bowl 
or trough where the wool is lifted by thejast washing fork and placed 
upon the curved plate. The curve of this plate begins at the point 
where the wool is leaving the sud or wash liquor and continues up¬ 
wards as far as is necessary to give the wool sufficient fall down an 
incline leading to the nip of the rollers, and so to pass it through the 
rollers. This curved plate has two sides or guards to prevent the wool 
from falling off it when being taken forward by the carrying folk to 
the rollers. Stationary holders are placed at the foot and on the top 
of the curved plate to retain the wool, when lifted from the bowl or 
trough and placed upon it, until the carrying folk working in the 
curve comes and takes such wool forward to the top of the inclined 
plane, and from whence it slides down to the nip of the rollers. There 
are holders called ratch tooth holders (by the teeth taking the form of 
ratch teeth). The head of the carrying fork which works in the curve 
is fixed upon a square part of the lower end of the “stalk,” and is 
movable up and down it; an adjustable steel spring, being placed on 
the stalk above the head of the fork, gives way by compression accord¬ 
ing to the thickness of the body of wool which it may for the time be 
carrying, and by which it readily suits either a larger or a smaller 
amount ol material under operation. The prongs of this fork are 
formed slightly rounded at the front part, running out conically to the 
back part. 

Disincrusting and preventing the incrustations in steam boilers. 
J. B. Deluy, Naples, Italy. November 30, 1874.—No. 4108. My in¬ 
vention is an improvement on all the discoveries made until now; it 
is the result of my studies, and consists in a powder made out cf one 
only vegetable produce pulverised, which I introduce in the boiler 
through the manhole when the supply of water is completed. My 
disincrusting powder, which I name “ Disincrustant Marseillais,” is 
neither a compound or a mixture, and it disincrusts, cleanses, clears 
out all deposit by spontaneous adtion. By the ebullition the incrusta¬ 
tion is dissolved and goes out through the tap purger. 

NOTES AND QUERIES. 

Terra Alba.—Is the article called terra alba made entirely from 
the ground alabaster of Derbyshire, or is there another kind of terra alba 
made or manufactured at the Salt or Acid Works of Newcastle or 
elsewhere in England? Assuming that it is also made at the Salt 
Works as well as at Derbyshire, is the former better in any way, and 
what is the price per ton laid down at Liverpool ? Please give present 
market prices for the Derbyshire, and that which is manufactured at 
salt wprks or elsewhere. There is another article called pearl 
hardening which I do not wish confounded with the other, but would 
like the present market price of this also.—Thomas Manning. 

MEETINGS FOR THE WEEK. 

Monday, Jan. 17th.—Medical, 8. 
- London Institution, 5. 

Tuesday, 18th.—Civil Engineers, 8. 
- Zoological, 8.30. 
- Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod, 
Wednesday, Jan. 18th.—Meteorological, 7. (Anniversary). 

- Society of Arts, 8. 
- Geological, 8. “ On some Unicellular Algae 

Parasitic within Silurian and Tertiary 
Corals, with a Notice of their Presence in 
Calceola sandalina,” by Prof. P. Martin 
Duncan, F.R.S., V.P.G.S. “ How Angle¬ 
sey Became an Island,” by Prof. A. C. 
Ramsay, LL.D., FiR.S. “On the Influence 
of Various Substances in Accelerating 
the Precipitation of Clay Dissolved in 
Water,” by William Ramsay. 

Thursday, 20th.—Royal, 8.30. 
- Royal Institution, 3. “On the Chemistry of the 

Non-Metallic Elements,” by Prof. Gladstone. 
- Chemical, 8. “ On Narcotine, Cotarnine, and 

Hydro-cotarnine,” by G. H. Beckett and Dr. 
Wright. “ On a Method of Estimating Bismuth 
Volumetrically,” by M. M. Pattison Muir. 

- London Institution, 7. 
F AY, 21st.—Royal Institution, 8. Weekly Evening Meeting. “The 

Optical Deportment of the Atmosphere in relation 
to the Phenomena of Putrefaction,” by Professor 
Tyndall, 9. 

Saturday, 22nd.—Royal Institution, 3. 41 On Excavations in Asia 
Minor,” by R. P. Pullan. 
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THE CHEMICAL NEWS. 

Vol. XXXII. No. 843. 

THE NEW PHASE OF ELECTRIC FORCE. 

Professor E. J. Houston has kindly forwarded to us an 
early proof of an article he has contributed to the January 
number of the Journal of the Franklin Institute. Before, 
however, referring at length to his experiments we will 
reproduce from the Scientific American three diagrams of 
the apparatus used by Mr. Edison during his experiments. 

Mr. Edison and his assistants were experimenting with 
a vibrator magnet consisting of a bar of steel fastened at 
one end, and made to vibrate by means of a magnet when 
they saw a spark coming from the core of the magnet so 
bright that they suspedted something more than induction. 

The vibrator and battery were then placed on insulated 
stands, and the wire connedted with ^ (Fig. 1) was carried 
over to the stove about 20 feet distant. On rubbing the 
end of the wire against the stove, splendid sparks were 
observed. With the wire permanently connected with the 
stove, sparks could be drawn from any part of the stove 
with a piece of metal held in the hand. Again, while the 

Fig. 

An experiment was made with the apparatus figured in 
Fig. 2 to show that the force in adtion is not induced 
eledtricity. All the parts are insulated except the gas 
fixture. A is the battery ; B, a common telegraphic key; 
C, an eledtro-magnet; D, a bar of cadmium (or other 
metal, cadmium being the best) supported by an insulated 
stand; E is a mirror galvanometer; F, the gas pipe; G, 
a dark box enclosing pencils with graphite points (com¬ 
mon lead-pencils). The unknown current passes from the 
bar of cadmium through the galvanometer without causing 
the slightest defledtion, and—notwithstanding the gas 

pipe connedtion, which would drain the wire of induced 
eledtricity, if there were any—bright sparks are visible 
between the graphite points in response to the motion of 
the telegraphic key. 

Standing on an insulated stool, the experimenters draw 
sparks from the following arrangement (Fig. 3), in which 
x is the end of the vibrator (which, as well as the battery, 
is insulated) ; A, a secondary battery ; B, a 200 ohm coil 
or copper wire ; C is a block of iron, and D, a condenser, 
all well insulated except A, which is of glass, and stands 
on the table. 

In another experiment a glass rod four feet long with a 
piece of carbon fixed to one end, was well rubbed with a 
silk handkerchief over a hot stove, and the carbon point 
presented to the apparatus, the other end of the rod being 
held in the hand with the handkerchief; sparks were 
drawn, yet the galvanometer chemical paper, the sense of 

2. 

) - 

♦ 

t- J .-it -■ i- - • ' 

vibrator was in adtion, a block of iron was placed near at, 
but not touching the bar, nor connedted with it in any 
way except by the wood of the base through the table, 
and sparks could be drawn from the iron. These experi¬ 
ments were made to show that the supposed new force is 
not amenable to the laws of voltaic or static eledtricity. 

shock in the tongue, and a delicate gold leaf eledtroscope, 
were not in the least affedted by the*mysterious current. 

On December 16 Mr.*Edison brought his discovery 
before the Polytechnic Club of the American Institute. 
The editor of the Scientific American, who was present, 
says that Dr. Beard gave a very lucid account of the 
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phenomena, observed by himself as well as by Mr. 
Edison ; and he pointed out in what particulars the 
new spark is similar to some forms of electricity, and 
in what it appears to differ from the various known 
forms of that force. Like a true scientist, he pointed 
out that only such phenomena as every competent experi¬ 
menter is able to verify at any time are worth considera¬ 
tion ; and he spoke of the sources of illusion and delusion 
which misled Reichenbach, and afterwards others who 
asserted that they had verified his alleged discovery of the 
so-called odic force. 

In 1871 Professor Houston published the description of 
some experiments* which bear, both in method and 
results, a partial resemblance to those by Mr. Edison. 
The original experiments, made with a Ruhmkorff induc¬ 
tion coil, capable of throwing the induced spark six inches 
in free air, have now been repeated by Professors Houston 
and Elihu Thomson. The results are thus described by 
Professor Houston :— 

The induction coil was worked by means of an eleCtro- 
poin battery of ten cells coupled for an intensity of ten. 
The elements of each cell consist of a single plate of zinc 
placed between two plates of carbon. The available 
surface in each cell is about three by six inches. One 
pole of the battery was placed in metallic connection with 
a gas-pipe and the other in similar connection with a 
large insulated conductor. On working the interrupting 
break-piece a torrent of characteristic white sparks of 
condensed electricity passed between the platinum points 
of the coil. Under these circumstances, that is, while 
the discharges were occurring between the points, sparks 
could be drawn from all metallic objects in the same room 
with the coil, or in adjoining rooms. The sparks were 
especially noticeable when metallic objects were ap¬ 
proached to the gas- or water-pipes of the building, or to 
metallic surfaces in connection therewith, as in the case 
of the pneumatic trough, steam-engines, and boiler before 
mentioned. As already implied, aCtual contact between 
the gas- and water-pipes and one of the wires leading 
from the coil, was unnecessary, as distind sparks were 
afforded by a stove in the same room, and from another 
in an adjoining room. 

In order to test the suspeCted similarity between these 
sparks and those described by Mr. Edison, we submitted 
them to the tests proposed by him. We made a number 
of experiments and obtained the following general results, 
viz.— 

First. The gold leaves of a delicate electroscope did not 
diverge on being brought into contact with metallic 
objects yielding the sparks, although in every case the 
sparks could be seen at the point of contact. 

Second. The needle of a delicate astatic galvanometer 
was not sensibly deflected by the sparks, on an apparent 
current being caused to traverse the coils of the instru¬ 
ment. 
“ Third. A small shred of cotton-wool was not sensibly 
attracted or repelled by objeCts from which the .spark 
might be obtained. 

Fourth. The so-called retroaction of the spark was 
distinctly observed. On looping a wire back on itself, a 
decided spark was seen at the point of contact made by 
the end of the wire with any portion of the wire itself. 

All the above results are in strict accordance with the 
known laws of electricity, as will appear hereafter. 

To still further compare these results with those 
obtained by Mr. Edison, we dispensed with the use of the 
induction coil, and employed an apparatus similar to that 
described by him, viz.,: An eleCtro-magnet in connection 
with the battery already mentioned, the current of which 
was rendered intermittent by means of an ordinary in¬ 
terrupter. With this arrangement, a wire in contact with 
the core of the magnet yielded sparks having all the 
properties described by Mr. Edison. 

From a careful reading of the published accounts of Mr. 

* Journal of the Franklin Institute, June, 1871. 

Edison and Dr. Beard, it appears that the alleged dis¬ 
covery of a new force is based on their failure to obtain 
from the sparks indications of electrical charges or 
currents ; or in other words, in the apparent absence of 
eleCtric polarity. All the effects noticed, however, are 
readily explainable by reference to the presence of an in¬ 
stantaneous outgoing current, immediately followed by an 
incoming one, with the complete re-establishment of 
electrical equilibrium. When we bear in mind the 
enormous velocity of electrical currents of this character, 
probably some hundred thousand miles per second, we 
can readily understand that the flow and reversion of the 
current would take place in an exceedingly small fraction 
of a second ; a space of time sufficient, were the current 
merely direCt, to produce any decided divergence of the 
leaves of the electroscope or the needle of the galvano¬ 
meter. The presence of the inverse current, immediately 
following the direct current, would absolutely and neces¬ 
sarily prevent the exhibition of electrical polarity as 
exhibited in the motion of the electroscopes, galvanometers, 
and of similar instruments. 

It is doubtless due to the faCt that the direCt and inverse 
currents are opposite in their effects, and therefore produce 
instantaneous eleCtrical equilibrium, that Mr. Edison failed 
to obtain the characteristic twitching of frogs’ legs or the 
discolouration of iodised paper ; for, although these 
results would unquestionably follow an eleCtric current in 
one direction, their presence would be masked by the 
opposite effects produced by the instantaneously following 
inverse current. 

The possibility of the existence of the direCt and inverse 
currents, as above described, may be questioned ; but when 
we bear in mind that the sparks can only be obtained by 
the interruption of the battery current, and that it is neces¬ 
sary to pass the battery current through a long coil of 
wire, conditions in everyway favourable to the production 
of instantaneous induced or extra currents, the direCt and 
the inverse currents follow as a matter of necessity; for 
the induced or extra currents in the coil of wire necessarily 
produce, in the core of the magnet and the metallic wire 
in connection therewith, an eleCtrical current in one direc¬ 
tion, instantaneously followed on the cessation of the in¬ 
duced or extra current, by a current in the opposite direc¬ 
tion for the re-establishment of the eleCtric equilibrium in 
the cores of the magnet. 

It is a faCt well known to all versed in eleCtrical science 
that the induced current produced at the moment of 
making contact with the interrupter flows in the opposite 
direction to that produced on breaking the contact. This 
faCt would in itself, exclusive of the above explanation, be 
sufficient to account for the production of inverse enrrents 
in the core of the magnet, when the interruption of the 
battery current was sufficiently rapid. Dr. Beard admits 
that the phenomena may be referred to a somewhat 
similar explanation, but the value he attaches to his sup¬ 
position may be judged from his subsequent adoption of 
the term “ apolic force ” as a preferable term to “ etheric 
force.” 

It is matter of surprise to us that both Mr. Edison and 
Dr. Beard endeavoured by careful insulation to eliminate 
in the apparatus employed by them the effects of induced 
electricity or induction, since it is a recognised faCt in 
eleCtrical science that the more perfect the insulation the 
more decided the effects of induction, of which, perhaps, no 
better instance could be found than the care taken to 
thoroughly insulate the secondary coils in the induction 
on Ruhmkorff apparatus. In view of the above consider¬ 
ations, we feel warranted in the belief that all the pheno- 
nomena noticed by Mr. Edison and Dr. Beard are explain¬ 
able by the presence of inverse eleCtrical currents of con¬ 
siderable quantity, but comparatively small intensity, 
instantaneously produced at the making or breaking of the 
battery circuit. 

There was noticed during the progress of our experi¬ 
ments with the induction coil the following curious pheno¬ 
menon, which appears to us favourable to the explanations 
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we have adduced. One of the poles of the coil was con¬ 
nected with a gas-pipe, and the other with an insulated 
conductor of considerable surface in the room containing 
the Ruhmkorff core. This room is in connection by a 
telegraph wire with the chemical laboratory on the floor 
below, and with an earth circuited station, D, in another 
building, about 500 feet distant in a direct line. On the 
interrupter of the coil being worked, a peculiar clicking 
sound was heard, by both of us in the line wite in the 
chemical laboratory. The operator at D was requested 
to observe whether any unusual phenomena were noticed 
at his instrument. He at once telegraphed to us that a 
distidt “ tinkling sound ” was heard, which did notvary 
whether the ordinary battery current of the line was 
opened or closed. Since he did not know what to expedt, 
his confirmation of our observation was very satisfactory. 
The production of the sound is probably referable to a 
rapid succession of molecular changes produced in the 
wire by the sudden reversion of its electrical states. 

Central High School, Philadelphia, December 11, 1875. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 13.) 

The science of physics reveals three procedures by which 
a reduction of temperature can be effected, ice being the 
result if the cooling is sufficiently intense and is applied 
to water. The methods in question are :—The solution 
of solids (salts); the spontaneous evaporation of liquids ; 
and the expansion of aeriform bodies. Each of these 
methods has met with practical applications ; the first- 
mentioned or solution-process for reducing the tempera¬ 
ture of small mass in simple apparatus not acting con¬ 
tinuously; the two others, evaporation and expansion, for 
the uninterrupted production of ice in complicated 
machines. 

I. Cold obtained by Solution. 

Every mixture of substances in proportion as it produces, 
during solution, the greatest depression of temperature in 
its own mass is called a freezing mixture. Various 
mixtures of this kind have long been known, and may be 
found described in all text-books of physics. The best 
known and most commonly applied both in domestic and 
technical affairs pre-supposes the presence of ice. It 
consists of 3 parts of ice and 1 cf common salt, which 
dissolve each other, whilst the the temperature falls to 
— 2i°, the freezing-point of a concentrated solution of 
chloride of sodium. The solution of a part only of the 
mixture is requisite to produce this low temperature in 
the entire mass. Not till heat penetrates from without 
into the mass does a further melting take place, the 
temperature remaining the same. Consequently the 
above degree of cold may be kept up till all the ice has 
been melted with the salt. It is necessary, however, to 
keep the mixture continually agitated. This snow and 
salt-freezing mixture is used in preparing ice-creams, for 
which a temperature of about —120 is required. As the 
essential point here is the congelation of water and the 
other substances present may be negleted, as far, at 
least, as their specific and latent heat is concerned, it is 
easy to calculate what weight of ice-cream may be pre¬ 
pared with a known quantity of freezing mixture. 

The freezing apparatus of the confetioners consists of 
a tin vessel for receiving the ingredients, placed in a 
larger bath of wood or tinned copper. The interval is 
filled with ice and salt, which are constantly stirred that 
the mutual contact of the two may be perfect. If this is 

* “ Berichte iiber die Entwickelung der Chcmischen Industrie 
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negleted the salt, after a portion of the solution has been 
formed, sinks to the bottom and ceases to a<5t upon the ice. 
Since about 1865 a freezing apparatus for domestic use 
has been introduced from Paris arranged as follows :— 
A cylindrical pewter vessel with double sides is fitted in 
the middle of a jacket with two pivots, which rest upon two 
supports fixed in a block of wood. One of the pivots is 
prolonged so as to form a handle which serves to keep the 
cylinder in continual rotation. The two plane ends of 
the cylinder are disks of wood, which are pressed upon the 
cylinder by a peculiar arrangement, india-rubber rings 
being used to preserve complete tightness. The interval 
between the double sides of the cylinder is filled with a 
bad conductor of heat. A cone of pewter is introduced 
into the interior, and can be opened on one side to receive 
the materials for the ice-cream ; the annular interstice is 
filled with salt and ice, which are introduced from the 
other side. The lid is put on, and the handle is turned 
for about five minutes. The lid of the cream receiver is 
then taken off, and the matter which has become deposited 
on its inner sides is scraped off with a spatula and stirred 
up with the still unfrozen residue to a butter-like con¬ 
sistence. The apparatus is closed again, turned for five 
minutes, opened again, and the contents stirred up as 
before—an operation which is repeated a third time. In 
a quarter of an hour the ice-cream is ready. The appa¬ 
ratus ats satisfatorily, but it is troublesome and rather 
costly. 

(To be continued.) 

A STUDY OF HYDROCARBONS. 

No. I.—The Constitution of Alizarin. 

By S. E. PHILLIPS. 

There are two methods by which we may approach this 
great subjet:—One is to grapple with the minutiae of de¬ 
tails, and thence to try and reduce the interminable chaos 
to some ordinal principles of classification ; and thus it is 
that acids are grouped according to some ideas of mon¬ 
atomic, diatomic, and polyatomic peculiarities ; and the 
same with alcohols; and between these are more neutral 
groupings of aldehyds, ketones, quinons, paraffins, ole¬ 
fines, &c., and each series with their corresponding 
primary, secondary, tertiary, and other subdivisions, while 
an immense cloud of hypothesis darkens the whole pro¬ 
ceeding, and graphic, constitutional, and other efforts of 
atomic disposition are freely put in requisition, as if to 
reduce the void to some elements of classification. 

This system may be profitably studied in the recent and 
very valuable works of Armstrong and Schorlemmer. 

Another, an older and simpler way, with far less of 
pretension and hypothesis, is to subordinate very much of 
all this minutiae, and to aim at some general grasp of the 
whole principle of “ radical ” behaviours ; so that, upon 
this solid basis, the minutiae of fat and experiment may 
supervene, to fill in the rugged outline, and stamp it with 
that quality of simplicity and beauty which—in all de¬ 
partments of human enquiry—is the polar star which 
both impels and rewards the highest efforts of human 
labour. 

Nor let it be supposed that this aspet looks with cold¬ 
ness upon the Herculean efforts which are so ably sum¬ 
marised in the works referred to, which are published at 
a popular price out of all proportion to their intrinsic 
worth ; nor should it be thought that we would lessen by 
one tittle these great efforts to ascertain the meaning of 
those isomeric or allotropic differences which now multi¬ 
ply at every step. But we do think it is high time that 
some safe guiding principle should be seledted to harmonise 
the past and frutify the future. 

The artificial production of the beautiful “ Turkey-red” 
may well be looked upon as one of the proudest triumphs 
of modern chemistry; but to one who has closely watched 
the teeming memoirs and public lectures devoted to its 
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elucidation, it becomes a painful pidure of the really 
backward state of science which tolerates such vast 
efforts with so little of fruition in the direction so much 
desiderated. 

A vague idea, very widely prevalent, considers alizarin 
as diatomic and dibasic, or that in the quinone genesis 
H2 are replaced by the divalent group (02), &c. 

A diatomic phenol is said to be a combination of a 
hydrocarbon like marsh-gas with 2 atoms of hydroxyl— 

c6h4 
HO. 
HO. 

The presumption is irresistible that the alizarin amide 
would contain C28H706,H2N, and similarly with purpurin. 
That such would easily and almost eertainly result is evi¬ 
denced by a wide range of collateral fads connedted with 
the following hydrocarbons :— 

Benzol Series. 
cI2h5,h 
Ci2H5,O.HO 

(CI2H502)0.H0 
#cI2h5o4,o.ho 

Naphthol Series. 
C20H7,H 
c20h7,o.ho 

(C20H702)O.HO 
C2c5H704,0.H0 
C20H706,O.HO 

Anthracen Series. 
C28H7,H 
c28h7,o.ho 

(C28H702)0.H0 
c28h7o4,o.ho 
C28H706,0.H0 

So Perkin, Schunck, and others believe in analogous type 
representations ! 

Anthraquinon is therefore— 

and alizarin— 

Ci4H6 
HO, 
HO, 

or, after Graebe, 

Ci4He02 HO, 
HO, 

cI4h6 
f02. 
\(H0)2. 

M. Faust has been engaged for some years past upon a 
very analogous substance called frangulinic acid : at one 
time he is busy trying to find out whether it has 2 or 
3 atoms of hydroxyl— 

CI4H70 2 
HO 
HO 

or CI4H502 
HO. 
HO. 
HO. 

It seems clear, first of all, that the acid by deoxidation 
yields anthracen, thus establishing a kinship with alizarin ; 
then we find the glucoside from the bark of Rhamnus 
frangula contains the elements of— 

Acid + Glucose —2HO= Frangulin. 
C28H908)0.H0 CI2Hi2Oi2 CI2HioOio) 

c28h9 08 j 
(C40HI9Ol8)0,HO. 

Why not digest this acid with ammonia, under the 
light of a thousand analogies, and obtain the amide 
(C28H908)H2N, or similarly with aniline, to obtain the 
corresponding anilide: a very strong corroboration is 
found in the tendency of the acid to condensation when 
the diacid appears to contain the elements of— 

C56Hi7Oi6,O.HO or {cjjHgOs} = (C5<.Hi7Oi6). 

Alizarin and purpurin, in all probability, have a similar 
glucoside origin, but the derivation in that sense is not so 
clearly made out. Perkin has obtained a triacetyd pur¬ 
purin which contains the following elements :— 

c40hI3oI4, 
O.HO, 

Purpurin + 3 Acetic acid - 6HO = 
C28H708,0.H0 C4H302,0.H0 C28H408v 

c4h3o2 
c4h3o2 
c4h3o2, 

and a similar tribenzoyl compound, and speaks of a simi¬ 
lar diacetyl alizarin : I thence project that— 

Alizarin + 2 Acetic acid - aHO = 
c28h7o6,o.ho 

CCH506l C36h>iO WH3o2 r n „ 
4h3o2J 

IO> 
O.HO, 

and I subsequently find that analysis gives C36HI2012! 
Why not, therefore, obtain the amides, anilides, or 

sulpho-salts of these bodies, and thus determine for ever 
whether these bodies are mono- or bibasic ? 

The No. 1 of the anthracen series is not anthracen, and 
it is more usual in lists of this character to lead off with 
the hydrocarbon of the next higher series, as if it were at 
all necessary to eliminate 2H before inserting the 2O. 
This first step, however, in the oxy-progression is almost 
wholly ignored, and a quinon body, No. 3, is supposed to 
result from the elimination of H2 and their replacement 
by the divalent group (02), &c. 

Such lists can be projected in several ways, according 
to the objed in view, and we offer the following:—(See 
Table below). 

No. 1 gives the hydrides of ethyl, phenyl, toluyl, &c., 
and many intermediates might he added, as also chrysen 
and others beyond. 

No. 2 gives aldehyd, quinon aldehyd, benzoic aldehyd, 
and the aldehyds of naphthaquinon and anthraquinon. 
That a similarity of type and general properties may here 
subsist all through there can be no question. 

No. 3 gives acetic, collie, and benzoic acids, naphtha¬ 
quinon, and anthraquinon. With a greater knowledge of 
minutiae than we at all pretend to in this superficial sur¬ 
vey, it is quite feasible that the terms collie and benzoic 
acid, as associated with the two quinons, would have to 
be replaced by quinon and salicylol, or some other iso¬ 
mers. We use these terms merely as representative of 
their types, and claim for the series all the regularity and 
interest attaching to No. 2. 

No. 4 gives glycollic acid, an oxy-quinon body, repre¬ 
sented by chloranilic acid, oxy-benzoic acid, oxy-naphtha- 
quinon, and oxy-anthraquinon. 

No. 5 gives glyoxylic acid, dioxy-benzoic acid, naphtha- 
zarin, and lizaric acid or alizarin. 

No. 6 gives gallic acid, trioxo-naphthaquinon, and pur¬ 
purin. 

No. 7 gives oxy-gallic acid, tetraoxy-naphthaquinon, 
and oxy-purpurin or rufiopin. 

Now, why is it that some of these isomers are regarded 
as comparatively neutral or aldehydic bodies, while others 
of the same composition are more definitely acid ? Many 
have little hesitation in responding to this enquiry; but it 
is discouraging to observe how variously the atoms are 
arranged, according to the particular views entertained. 
Our position is one of far less pretension, and if we 
greatly extend the “ hydrate ” type it is only to express 
or classify a very wide series of relationship. 

There are two diredions in which we should look for 
isomeric differences of individual properties:— 

(1.) A difference in the constitution of the radical: thus 
benzoic acid and salicylic aldehyd may both conform to 
certain general readions, and so far establish their equal 
claim to the type CI4H502,Q.H0, or any other which 
may better represent the generic similarity of those re¬ 
adions. It is a matter of almost absolute knowledge 
that such radicals can have a different genesis, or can be 
built up of different materials, yet retaining the same 
proportion of constituent atoms as a whole. 

1 
2 

3 
4 
5 
6 

7* 

Ethyl. 

c4h5,h 
c4h3,o.ho 
c4h3o2,o.ho 
c4h3o4,o.ho 
c4h3o6,o.ho 

Phenyl. 

cI2h5,h 
Ci2H3,O.HO 

c12h3o2,o.ho 
cI2h3o4,o.ho 
Ci2H306,0.H0(?) 

Toluyl. 

cI4h7,h 
cI4h5,o.ho 
c14h5o2,o.ho 
cI4h5o4,o.ho 
c14h5o6,o.ho 
cI4h5o8,o.ho 
CI4H5Oio,O.HO 

Naphthyl. 

c20h7,h ■ 
C20H5,O.HO 
CaoH502,O.HO 
C20H5O4,O.HO 
C20H5O6,O.HO 
c20h5o8,o.ho 
C2o H 5 010) O. H O 

Anthracyl. 

c28h9,h ' 
C28H7,O.HO 
c28h7o2,o.ho 
c28h7o4,o.ho 
c28h7o6,o.ho 
c28h7o8,o.ho 
C28H7Oio,O.HO 
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(2.) There may be a difference of type, which further 
knowledge may be able to exemplify, and hence the con¬ 
fusion and mistake we have pointed out between chlor- 
acetic acid and chloride of glycolyl. 

When chemists use the true chloracetic acid they get a 
real acetyl substitution ; when they use the isomer, still 
calling it by the same name, and not perceiving the dis¬ 
tinction, they obtain a glycolyl substitution ! 

Now as whenever we have a chloride we may almost 
certainly have a hydride,—therefore, replacing the Cl 
by H, we have as a typical case the two isomers in 
question :— 

Acetic acid .. .. (C4H302)0.H0 = C4H404 
Hydride of glycolyl (C4H304)H =C4H404. 

And it is more than probable that in this way many of 
these bodies may vary isomerically—first, in their radicals, 
and secondly, in their types. 

(To be continued.) 

ON THE NECESSITY FOR ORGANISATION 

AMONGST CHEMISTS, 

FOR THE PURPOSE OF ENHANCING THEIR 

PROFESSIONAL STATUS. 

By C. R. ALDER WRIGHT, D.Sc. 

The remarks which have from time to time appeared in 
the Chemical News, calling attention to the daily en¬ 
croachments made on the province of the professional 
chemist by medical men, engineers, and members of other 
professions, and to the numerous disabilities and incon¬ 
veniences to which chemists are subjected for want of a 
proper mutual organisation whereby their status—in the 
eyes of the public generally—may be properly fixed, ap¬ 
pear to be the expression of a very general feeling that, 
unless some steps are speedily taken to ensure that all 
persons who profess to be analytical and consulting 
chemists are duly trained and properly qualified for such 
positions, professional chemistry will soon become an oc¬ 
cupation of such low standing in the eyes of the public 
that few properly educated men will embrace it as a pro¬ 
fession; and thus a great injury will be inflicted on British 
chemical science, inasmuch as, under the present order of 
things, a scientific man devoted to chemistry can only 
maintain himself by combining with his investigation- 
work more or less of tuitional or of business chemistry— 
a state of matters to be deplored, but which does not 
seem likely to be altered at present in this country. 

At the present moment professional chemical work 
(apart from science teaching and lecturing, and from sci¬ 
entific research) is carried on by two classes of praCti- 
tioners, viz., by men who have spent years of time and 
considerable sums of money in perfecting their technical 
as well as scientific knowledge, so as to become qualified 
to aCt as thorough analytical and consulting chemists : of 
these many combine tuitional with professional chemistry, 
holding chairs and lectureships in the different schools and 
colleges of the country, whilst a considerable proportion 
manage to snatch some time from the hard work of their 
multifarious bread-winning duties for the carrying out of 
original researches ; secondly, by a much less completely 
trained and specially qualified class of men—in many 
cases belonging rather to the artisan than to the highly- 
educated classes : frequently such pseudo-chemists com¬ 
mence as subordinate assistants and bottle-washers in the 
laboratories of chemical works and factories, in which 
places they ma> certainly acquire some knowledge of the 
more or less rough-and-ready testing processes in use for 
the examination of a few materials and products, but ne¬ 
cessarily do not obtain the thorough systematic instruction 
necessary to enable them to examine with accuracy the 
innumerable substances that may be brought to them in 
general practice. Sometimes they are science teachers 
who, being possessed of a small smattering of laboratory 

knowledge, endeavour to supplement their by no means 
too great earnings as teachers, by undertaking professional 
chemical work, for which as a rule their experience and 
skill are scarcely sufficient. Occasionally they are medi¬ 
cal men possessing only the small modicum of chemical 
knowledge gained during their studies in the medical 
school, and often wholly innocent of any notion whatever 
how general quantitative work should be conducted, al¬ 
though they may have picked up some acquaintance with 
the methods to be adopted in the examination of some few 
articles of food, of water, or air, &c. 

These semi-chemists infliCt a double injury on the legi¬ 
timate practitioners. In the first place, although they 
continue to go on tolerably smoothly when routine analy¬ 
ses or work of ordinary occurrence is in hand, yet as soon 
as anything out of the common run crops up, or if a quan¬ 
titative determination requiring more than ordinary skill 
is required, they are at sea: in many cases they get out 
of the difficulty by sending the analysis on to some one 
more skilled than themselves; in others, they make the 
attempt, and produce a result which often is satisfactory 
enough to the unfortunate client, but which is, as likely 
as not, perfectly fallacious : occasionally their results are 
checked by more competent chemists, when woeful dis¬ 
crepancies come to light. Cases of this sort are familiar 
to nearly every chemist, but the unfortunate result is that 
the general public—being unable to decide between the 
qualified man and the semi-educated empiric—throws dis¬ 
credit on both, and on the chemical profession generally. 
In the second place, these quasi-chemists, not having to 
recoup themselves for the time and money spent in ac¬ 
quiring a thorough knowledge of their profession, are 
frequently willing to do work for fees absurdly low: the 
general public finding that Mr. Smith or Jones, F.C.S., 
will do analyses at a certain figure, expeCts the competent 
man to do the same ; and if the latter does not come 
down to the fees for which his bastard professional brother 
will work, he loses his clients and his income altogether. 

It does not require demonstration that if any one pro¬ 
fesses to do analytical work for fees which cannot possibly 
remunerate a properly qualified man for the expense of 
his education, he must slur over the work in some way : 
accurate methods—requiring time, labour, and above all 
skill—are discarded in favour of rough and rapid tests; 
the work is done at race-horse speed, and without due 
care and attention; it is even alleged that occasionally 
the work is not done at all, the results being simply the 
offspring of the analyst’s imagination ! The sad results 
of the rapid increase in the number of imperfectly skilled 
persons attempting to practise as chemists are a rapidly 
growing distrust of chemists generally and their analyses 
in the eyes of the public, and a consequent diminution in 
the status of the professional chemist, together with an 
increasing difficulty in making an income out of chemistry 
as a profession by thoroughly skilled persons : this means, 
in many cases, that time which would otherwise be de¬ 
voted to valuable scientific researches must instead be 
given to bread-winning. Moreover, the general public is 
frequently defrauded by being supplied with incorreCt 
analyses and fallacious tests. 

A good illustration of the lowness of the position 
chemists now occupy in the eyes of the public, as com¬ 
pared with members of other professions, is afforded by 
the amounts of the salaries offered to Public Analysts as 
compared with those of the Medical Officers of Health in 
the same districts. Frequently the Public Analyst is paid 
at a lower rate than a Nuisance Inspector, Surveyor of 
Roads, or even the Parish Beadle : the wonder is, accord¬ 
ingly, not that the best known names in the chemical 
world are—for the most part—conspicuous by their absence 
from the list of Public Analysts, but rather that there should 
be really a considerable percentage of skilled chemists 
amongst them. The bare faCt that so many thoroughly 
trained chemists are willing to take posts as a rule much 
underpaid is a sufficient proof of the difficulty experienced 
in making a decent living out of professional chemistry. 
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The remedy which naturally suggests itself for these 
injuries to the public, and these and various other 
grievances of professional chemists, is that these latter 
should unite together, forming an Association or Guild, 
and that they should obtain a Charter enabling them to 
do as is done in what is virtually the Guild of Medical 
and Surgical Practitioners ; i.e., to grant licenses to prac¬ 
tise to duly qualified persons only. The possession of the 
licentiateship of the Guild would then be a fair guarantee 
to the public of the efficiency of the owner; whilst non- 
licentiated practitioners should be debarred from the power 
of enforcing, by law, payment for the work which they are 
presumably incompetent to perform (just as in the medical 
profession) : neither the certificate of analysis nor the 
evidence of experts, as such, should be admissible in any 
court of law in the United Kingdom. Probably a special 
ACt would be requisite to enforce these conditions. 

The complaints now (frequently made—and in some 
cases with but too much truth—of the incompetence of 
many so-called chemists and analysts, and the slovenli¬ 
ness and unreliability of much of their work, would in all 
probability cease altogether when such an Association 
was once formed—especially when it was known that for 
proved professional misconduct a licentiate’s name would 
be erased from the rolls of the Guild (much as a Solicitor 
can be struck off the Rolls, or as a Counsel may be dis¬ 
barred, or a theological practitioner inhibited from 
preaching, or unfrocked). A most salutary check on un- 
conscientious work would be established if any client who 
found analyses of the same sample, by different licentiates, 
to differ unjustifiably, should have the right of bringing 
the matter before the Council of the Guild, who should 
then appoint a referee to examine into the case, the 
expenses of so doing to be paid by that analyst who 
should be found to be in the wrong. 

When once fairly inaugurated, the Guild might perhaps 
advantageously consider the propriety of fixing a tariff of 
fees for ordinary commercial analyses, &c., and of pro¬ 
mulgating official methods of analysis. Of course the 
formation of such a tariff of fees would in no way inter¬ 
fere with the right of each specialist or man distinguished 
in science to charge his own higher fees for reference cases 
or other special services; whilst no interference need 
necessarily be thus caused with the present system of 
analysts contracting with manufacturers, &c., for series of 
analyses and valuations of their products for the purpose 
of guiding and controlling their manufactures. Each cer¬ 
tificate of analysis by which goods are bought and sold, 
on which an aCtion or a prosecution is based, &c., might, 
however, be advantageously paid for according to a fixed 
tariff. 

It is at once noticeable that an organisation for business 
purposes amongst chemists bears no very intimate rela¬ 
tionship either to purely scientific research or to science 
teaching. A man may be an admirable theoretician, a 
good lecturer or teacher, without being more than an in¬ 
different analyst, whilst he may be wholly unskilled in 
manufacturing and business chemical details; or con¬ 
versely, a man be a thorough chemical engineer, an admi¬ 
rable adviser in reference to certain manufactures that he 
has specially studied, &c., without being able to teach 
theoretical chemistry, or without being capable of con¬ 
ducting a purely scientific research. It will, however, be 
generally conceded that the man who can originate, plan 
out, and work out to a successful conclusion, an experi¬ 
mental research, either in pure or in applied chemistry, 
must possess the analytical knowledge and manipulative 
skill requisite in an analyst, whilst his mental capacity 
must be at least equal to the demands likely to be made 
upon it whilst exercising the vocation of a consulting 
chemist. 

Manifestly, too, such an organisation of professional 
chemists would occupy ground quite different from that 
taken up by the Chemical Society; the first would have 
reference to chemistry solely as a business, as a means of 
livelihood ; whilst the second looks on chemistry only as 

a science ; only duly qualified persons would have the 
privilege of being registered on the rolls of the Guild ; 
whilst, as is well known, any one who takes an interest in 
chemical science, whether connected with it as an experi¬ 
mental discoverer, as a druggist, science teacher or 
lecturer, or as a professional chemist, or whether uncon¬ 
nected altogether with chemistry in his occupation but 
taking an amateur interest therein, is ordinarily admitted 
to the Fellowship of the Chemical Society, provided (as 
in a recent case in point) there is no special reason to the 
contrary; and there is a great deal to be said in favour of 
this mode of proceeding. 

Just as a man may be L.S.A. or M.R.C.P., and may 
pradtise medicine as a means of support, and may further 
by researches (say in pure physiology) acquire world-wide 
fame ; so a consulting chemist might be a licentiate of the 
proposed Guild, maintaining himself by professional 
chemistry, and might also by his investigations in pure 
chemistry reach the highest pinnacle of distinction. The 
two connections in which physiology and abstract che¬ 
mistry would stand to the two individuals respectively 
would have to each other only this indirect relationship, 
that the man whose reputation for scientific work is great 
is for that reason not unlikely to have lucrative private 
practice flowing in to him, although this result would not 
necessarily be brought about. The Chemical Society is 
associated with the one kind of connection, the proposed 
Guild with the other. 

The question immediately arises, in what way can the 
practical difficulties be overcome that lie in the way of 
sorting the present race of chemists and pseudo chemists 
into these two classes, and of enforcing on the latter of 
the acquisition of more skill and special training than 
they at present possess before admitting them to the 
licentiateship ? Possibly something like the following 
scheme might be practicable if only the chemists of higher 
standing would be willing to exert themselves a little for 
the purpose of bringing about the result so much to be 
desired, viz., the exaltation of their professional status 
by excluding incompetent members. A general meeting 
of chemical practitioners might be convened at which a 
committee of selection might be appointed to draw up a 
preliminary list of professional chemists whose status as 
such, or whose published investigations, demonstrate 
their fitness for immediate registration as duly qualified 
chemists ; gentlemen desirous of such registration being 
invited by advertisement or otherwise to fill up forms 
stating the grounds on which they base their claim for 
registration, such as the place and duration of their 
studies, the length of time in which they have been 
engaged in professional pursuits, and the character of these, 
the nature of their published researches, &c., &c. At 
another general meeting this list might be amended and 
adopted, and from its contents a constructive committee 
appointed to prepare draughts of the charter to be applied 
for, and of the bye-laws and rules and regulations of the 
Guild. Finally, at another meeting these draughts might 
be discussed, amended, and adoped. 

As regards the admission to the licentiateship of the 
Guild, when this is once fairly inaugurated, all candidates 
unable to satisfy the original committee of their fitness 
for immediate registration and all subsequent applicants 
might be subjected to examinations of such a character as 
to test their fitness for the licentiateship, practical quanti¬ 
tative work forming an essential part of such an examina¬ 
tion. Whether two successive examinations (like the 
Primary and Final of the College of Surgeons) should 
ultimately be adopted, and whether proficiency up to a 
certain standard in the subjects of ordinary English 
education, elementary mathematics, physics, French, or 
German, &c., should be insisted on as necessary qualifica¬ 
tions for one aspiring to become a member of a recognised 
profession, and similar questions, are points to be decided 
by the constructive committee of the Guild. If two 
successive examinations were thought desirable, mani¬ 
festly those who had passed the first examination would 
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have advantages over others who had not done so in 
competitions for assistantships and the like ; whilst on 
the other hand there would be no reason why non-quali- 
fied and non-examined assistants should not be engaged 
in commercial and manufacturing laboratories for the 
purpose of doing routine mechanical work {e.g., filiations) 
just as at present; only such would be unable to give 
valid certificates of analysis for brokers’ purposes or for 
legal proceedings until they had, by passing the examina¬ 
tions, shown that they had qualified themselves for pro¬ 
motion to the higher grades. 

A most important question connected with any proposi¬ 
tion for organisation amongst chemists is, in what way 
are the necessary preliminary expenses and the cost of 
maintenance of the Guild to be defrayed ? As regards 
the first, by charging a registration fee (say five guineas) 
to each chemist who is licentiated by the Guild from its 
very commencement, a sum would probably be obtained 
sufficient to meet the expenses upon the obtaining of a 
charter, &c.; subsequently, examination fees might be 
charged in addition to all requiring examination before 
admission, and if necessary an annual subscription re¬ 
quired from each licentiate; possibly it might be practi¬ 
cable to collect a revenue by requiring that each licentiate 
shall affix to every certificate of analysis given by him for 
the purpose of buying or selling goods or of being made 
evidence in a court of law, &c., a stamp (value say one 
shilling) to be issued by the Guild ; no certificate to be 
admissible without such stamp being affixed, or the value 
of the stamp might be a fixed percentage on the analytical 
fee. Such a mode of collecting revenue finds its parallel 
in the legal organisation of this country. 

The scheme thus roughly sketched out is not in any 
way put forward as a perfect one ; but if by drawing out 
the ideas of chemists and promoting discussion on the 
subject, it should help to pave the way for a more suitable 
plan of organisation, its object will have been fulfilled. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

January 15^, 1876. 

Professor Gladstone, F.R.S., President, in the Chair. 

The following candidates were elected Members of the 
Society :—Sir David Lionel Salomons, Bart., Arthur R. 
Granville, and Capt. Abney, R.E. 

Prof. Woodward, of the Midland Institute, Birmingham, 
exhibited and described a novel form of apparatus for 
showing either the longitudinal motion of sound-waves, or 
the transverse vibration of those of light. It consists, 
essentially, of a series of balls suspended in a horizontal 
line by strings. These balls rest against a series of trans¬ 
verse equidistant partitions in a wedge-shaped horizontal 
trough, which can be raised and depressed parallel to 
itself. If, while a ball is placed against each partition, 
the frame be drawn aside in the plane in which the balls 
hang, and then slowly depressed horizontally, the balls 
will be successively liberated, the order in which this takes 
place being regulated by the heights of the partitions. 
As these gradually increase from one end to the other, the 
appearance presented is that of a series of condensations 
and rarefactions, as in the ordinary acoustic wave. If the 
frame be drawn aside, parallel to itself prior to depressing 
it. the balls will rest against one side of the trough, and 
can be liberated in succession, causing them to oscillate 
in planes parallel to themselves. By this means a vibra¬ 
tion of the particles is set up, resembling that of polarised 
light. 

Prof. Guthrie suggested that Mr. Woodward should 
devise a similar apparatus for exhibiting stationary waves.' 

Prof. Woodward promised to remember the suggestion, 
and stated that he had endeavoured to adapt the apparatus • 

to circular and elliptic wave motion, but experienced con¬ 
siderable difficulty. 

Mr. Lockyer then made a communication on “ Some 
Recent Methods of Spectroscopy.” At the outset he men¬ 
tioned that he brought these processes forward in the hope 
that others present might be induced to take up some 
branch of the work. The first subject of which he treated 
was the photographing of the solar and metallic spectra. 
Mr. Rutherford, of New York, who has produced some of 
the finest photographs of spectra extant, has shown that 
to obtain clear photographs the smallest possible portion 
of the surface of the prism should be employed. An ex¬ 
cellent method for ensuring this is to focus the light on the 
slit by means of a common opera-glass (as large as 
possible), which should reduce the beam of parallel rays 
incident on the first prism to not more than a quarter of 
an inch in diameter. Mr. Lockyer exhibited the 4-prism 
spectroscope employed by himself, to which a camera 
about 4 reet long is adapted. By this apparatus a large 
series of comparisons has been obtained between the sun 
and the metals, the slit employed being provided with five 
slides, so that the spectra can be accurately arranged side 
by side. It is advisable always to observe the image of 
the electric arc when comparing the spedtra of metals with 
that of the sun rather than direct light. It is also found 
very advantageous to place the poles of the lamp at right 
angles to the slit, as by this means the spedtra are more 
sharply defined than when observed in the ordinary man¬ 
ner ; and, further, the appearances presented by the 
spectrum of a metal are comparable with those observed 
in the solar spedtrum during, say, a magnesium storm. 
In the photograph comparing the spedtra of aluminium 
and calcium it is noticeable that certain lines are common 
to the two, but those which are thick in the aluminium 
spedtrum are thin in that of calcium, and vice versa. This 
depends on the quantities of impurity present. It has thus 
been shown that there are no proper coincident lines in 
the spedtra of any two simple substances, and that there 
is no substance spedtroscopically pure. The relation 
between the lengths of the non-continuous lines, and the 
amounts of metals employed to produce the spedtrum, 
convinced Mr. Lockyer that it would be possible to em¬ 
ploy the spedtroscope for quantitative analysis. The 
earlier experiments in this diredtion were then referred to, 
as well as those in which Mr. Lockyer has recently been 
engaged in conjunction with Mr. W. Chandler Roberts, cf 
the Royal Mint, with a view to ascertain how far it is 
possible to detect small differences of composition in gold- 
copper alloys, such as that used for the coinage. The 
method employed consists in measuring, by means of a 
micrometer in the eye-piece of a 4-prism spedtroscope, the 
relative lengths of certain gold and copper lines when the 
image of an indudtion-coil spark passing from the alloy 
under examination is focussed on the slit. Although the 
results obtained have not been uniformly comparable, and 
therefore reliable, it is nevertheless certain that a difference 
of composition as minute as the 1-10,oooth part is recog¬ 
nisable by this means. Another branch of spedtroscopic 
research, to which Mr. Lockyer alluded, was the study of 
the absorption-spedtra of metals when they are not sub¬ 
jected to so violent an action as that of the electric arc. 
Observations of this nature have been made at low tem¬ 
peratures by Roscoe and Schuster and by Mr. Lockyer, 
and at the highest temperatures produced by the oxy- 
hydrogen blowpipe by the latter in conjunction with 
Mr. Roberts. These experiments, which have been 
fully described in the Proceedings of the Royal Society, 
show that the absorption-spedtra of metals may be divided 
into five classes, which, for any particular metal, depend 
on the amount of heat applied. They also show that in 
passing from the liquid to the most perfect gaseous state, 
vapours are composed of molecules of different orders of 
complexity; and, second, this complexity is diminished 
by the dissociating action of heat, each molecular 
simplification being marked by a distinctive spectrum. 

The President enquired whether the indium line, to 
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which Mr. Lockyer had referred, and by means of which 
the metal was originally discovered, was absolutely 
identical with the hydrogen line. 

Prof. McLeod asked if Mr. Lockyer had found that the 
incandescence of the air made any difference in the 
character of the spedtra, and drew attention to the advan¬ 
tage of a small lens placed in front of the slit. 

Mr. Woodward enquired whether any mechanical 
means were adopted for ensuring that the lamp gave a 
constant light while in the horizontal position. 

Dr. Guthrie referred to the spedlrum observed when 
light traverses the vapours resulting from the adtion of 
copper on nitric acid. He wished to know whether the 
number of bands observed stands in any relation to the 
number of possible oxides of nitrogen at a given tempera¬ 
ture. Or must one oxide of nitrogen be considered as 
being capable, at that temperature, of giving bright and 
dark bands according to the way in which the light adts 

on it. 
Mr. Lockyer, in reply to the President’s question, said 

that, so far, no difference has been observed between the 
refrangibility of the hydrogen line and that of indium. 
He is anxious to ascertain whether any occluded hydrogen 
exists in the metal. Little or nothing is known as to the 
subjedt referred to in Dr. Guthrie’s question. The use of 
the eledlric lamp eliminates all difficulty with reference 
to air lines, as its “ atom-shaking ” power is not sufficient 
to break into lines the spedlra of nitrogen and oxygen. It 
was found necessary to make all the adjustments referred 
to by Mr. Woodward entirely by hand. 

CORRESPONDENCE. 

NAPIER’S MANUAL OF DYEING. 

To the Editor of the Chemical News. 

Sir,—It is now over twenty years since the old edition of 
Napier’s “Manual of Dyeing ” was published, it bearing 
date 1853. If any practical dyer were asked if any change 
had taken place in the dye-house in that time I can 
imagine the answer would be “ Yes. Equal to almost a 
revolution. Many colours are obtained by quite different 
methods now, and many more are new altogether.” 
Allowing, then, that such changes have taken place, we 
young dyers naturally look to those who profess to be 
leaders to give us information respecting them. For 
though the old processes may still dye a given shade, yet 
if more modern ones have been adopted by the trade we 
expeCt to be informed of them, because they are to us of 
much more importance than the old ones. Likewise in 
the chemical department; it is all very well to know the 
methods in use twenty or thirty years ago, but it is much 
more useful to know the processes in use at present. 

I have said this much because I think our author has 
failed in this very important, and I may say essential, 
point. Especially is this the case in his receipts, many 
of which are both bad and costly as compared with those 
in use at present. 

The first thing, however, that attracts my attention 
is a statement on page 11 to the following effeCt, viz.,— 
“ The following are the effects upon a few of the more 
ordinary colours when exposed to the sun for a few days, 
often in a few hours :— 

Dark indigo-blue becomes light. 
Aniline-blue becomes light gray. 
Yellow by fustic becomes straw-colour. 
Yellow by chrome becomes greenish brown. 
Red by madder becomes lighter. 
Red by cochineal becomes paler. 
Red by safflower becomes Wi.ite, yellow tint. 
Red by magenta becomes very light. 
Green by indigo and chrome becomes light and dirty. 
Green by vegetable yellow becomes dull and pale. 
Black by logwood becomes brown. 

When these colours are exposed wet the effeds are much 
sooner produced.” 

If these effeds were produced very much sooner few 
people except the dyers would see the colours at all. 

Now that many of the changes do take place in time I 
readily admit; but, for the sake of my trade, I deny that 
they take place in a few hours ; for I can scarcely think 
that ?a good dark indigo-blue overcoat put on in the 
morning would become light blue by the evening, even if 
exposed wet to the sun. And, again, with resped to 
blacks ; it entirely depends upon the mordant used as to 
what changes will take place. For instance, it is well 
known that if the mordant be bi-chrome the change will be 
to a greenish hue, and not brown ; but this the author 
never mentions. Now I notice that this is an addition 
to the new work, and not contained in the old edition. 
How a pradical dyer could make such a statement is 
strange indeed. Speaking on oxygen, I find the following 
(page 31) <— 

“ Dyed fabrics, whether wet or dry, suspended in this 
gas are not affeded—a fad for the dyer to bear in mind 
when he is identifying this gas with chlorine.” 

Am I here to understand that oxygen plays no part in 
dyeing. There is a list of chemical adions, but the adions 
in dyeing are none of them included in that list, therefore 
the natural inference must be—oxygen has no adion in 
dyeing. Could anyone get much further from the mark, 
and is it not calculated to lead anyone obtaining his infor¬ 
mation from this book only completely astray ? The other 
part—viz., identifying O with Cl—I cannot understand, 
because I think every dyer who had learnt sufficient che¬ 
mistry to know that these two elements existed at all would 
be able to distinguish, or at least have learnt at the same 
time their different properties. 

It is stated (page 65) that alkaline lyes for steeping 
goods before bleaching ought not to be hotter than blood- 
heat, because if oil be upon the goods it will not be saponi¬ 
fied—a strange statement if we consider the manufadure 
of soap : and I should imagine that whatever the ulterior 
adion may be, saponification to a certain extent will be 
sure to take place. 

It is stated (page 94) that grease and oil spots are not 
removed by carbonated alkalies, and it is therefore 
necessary to causticise them before using. There is 
no mention made whether for cotton or woollen fibre, and 
therefore anyone might suppose from this that the use of 
caustic alkalies was necessary for woollen fibre. Imagine 
a person gaining the whole of his information from this 
work, and then trying his hand upon some woollens goods. 
He would probably remember the experiment if he tried 
it upon a moderately large scale. 

Speaking on alum, and the use of the alkalies in its 
manufadure, the following is given (page 119) :—“ AmHO 
alum is expensive, and possesses no corresponding advan¬ 
tage over the ordinary article.” Compare this with 
“ Crookes,” page 275, where the following is given:—“ The 
greater part of the alum now met with in commerce is 
ammonia alum. The ammonia alum is slightly more 
advantageous in strength.” Compare also tome ii., page 
205, Schutzenberger’s “ Matieres Colorantes”:—“La 
fabrication de l’alum ammoniacal a presque partout 
remplace celle de l’alum potassique, pour raisons 
d’Cconomie.” Which statements am I to believe? This 
manual has been published since either of the others 
quoted, and by a F.C.S. I am inclined, however, to 
believe the two quoted, more especially as I find all the 
alum I get for use is ammonia alum. 

I find the following on green colours (page 209):— 
“ Green is well known to be a compound colour produced 
by yellow and blue, and is always produced upon cloth by 
dyeing it first the one colour and then the other: it is not 
always the yellow that is dyed first, but sometimes the 
blue.” On turning to the receipts at the end of the book 
I there find only two out of seven in which the blue and 
yellow are put on at two separate operations. Now either 
the above statement is wrong or the receipts are wrong, 
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which is it ? If I have a green to dye this week, and to 
decide which will be best, to put first the one colour and 
then the other, or both together, I appeal to this “ Manual.” 
how am I to be guided? 

Treating on galls (page 213), the analysis of Sir H. Davy 
is given, and 26 per cent of tannin is there said to be con¬ 
tained in the best galls. There is no mention about this 
being low—nothing to hinder the reader from taking 
this as a correct analysis. On the next page a method is 
given by which 35 to 40 per cent can be extracted ; but 
the query is, How can 40 per cent be obtained from an 
article in which the best only contains 26 per cent ? 
If the 26 per cent is too low according to better methods 
of analysis why give it, and say nothing about it il the 
other is too high, the same? But on turning to page 219 I 

find it given at 65 per cent. 
Under the head Valonia nuts (page 227) I find the Scotch 

dyers are still behind in silk dyeing; in fatt, just as they 
were twenty-one years ago. I hope that we Yorkshire 
chaps will be able to get up to them if they stand still a 

little longer. 
On the same page I find divi divi has been tried as a 

dye in place of sumach, but is not much used. Compare 
page 63 of Slater’s “ Manual of Dye Wares ” ‘ Divi divi 
is one of the most important of the class of astringents— 
much richer in tannin than sumach.” Again, in Crookes’s 
“ Handbook of Dyeing,” page 500, I find :—“ It is one of 
the most important astringents in the market, and it is 
very largely used in producing a black upon cotton warps 
and mixed goods.” 

Again, on same page, I am informed that the reactions 
of myrabolans are similar to those of sumach, but of less 
value. On comparing page 125 of Slater’s “ Manual of 
Dye Wares ” I read:—“Being much cheaper than gall- 
and stronger than sumach, they are rapidly superseding 
both these wares, except in a few special cases.” This 
manual is dated 1870. On comparing Crookes’s “ Hand¬ 
book of Dyeing,” dated 1874,1 read “ Myrabolans being 
cheaper than gall, and stronger than sumach, have to a 
very great extent superseded both.” Now what am I to 
understand by these statements. I seldom get out of my 
native town, to the newest books I therefore look for infor¬ 
mation, and in this case I find it in dirett contradiction to 
what was published in 1870 and in 1874, and exattly like 
what was published in 1853, over twenty years ago. Now, 
as I have to work hard for my guineas, I protest against J 
such things being palmed off under the guise of “ revised 
and re-written.” 

Page 229 commences an article on indigo. This extends 
over about forty pages, and the only new matter that I find 
in the whole article is a part of page 268, and this is mostly 
relating to the zinc-vat, which the author says was intro¬ 
duced on the Continent a few years ago. I suppose he is 
here alluding to the patent of MM. Cohen ; if so, however, 
the difference of the two receipts given is rather singular. 
In an article in the Moniteur de la Teinture upon that 
method I find Cohen gives the following as fair working 
proportions, viz.:—Zinc powder, i-4 parts ; quick-lime, 
6parts; and indigo, 1 part. In Napier’s “ Manual” I find 
the following:—Iron filings,30 parts; zinc, 75 parts; slaked 
lime, 56; and indigo, 100, to set a vat of ordinary size. 
Just fancy 100 lbs. of indigo f<?r setting a vat of ordinary 
size. I note also Cohen gives 6 lime to 1 indigo ; the 
“ Manual ” gives 56 lime to 100 indigo, rather over 
£ per cent lime to 1 indigo. There is not one word said 
of the new method of Schutzenberger, and Lalande’s pro¬ 
cess now in use both in England and on the Continent, 
which surely is a very grave omission in a work that pro¬ 
fesses to be eminently practical. Would it not have been 
better to have left out some of the old matter and put in 
some account of modern proceedings. 

Treating upon OH2 (page 350), I am informed that the 
amount of hardness of water may be known by the milki¬ 
ness given with soap. Query, How much milkiness equals, 
say, 10 degrees of hardness ? Seeing that the author 
professes to teach us chemistry, he might have explained 

3i 
Clarke’s process, water being of so much importance to 

us. 
On page 354 it is staled—Yellow boiled with soap, if 

fustic be the colouring matter, it is removed. On the 
same page, a little further down, I find as follows :—“ One 
portion is treated with boiling soap solution. The colour 
becomes very dark; it is fustic.” No explanation as to 
whether they are on different fibres or not. Which must 
I believe ? they are direCtly opposite to each other. 

Again, on reds by Brazil woods, by which I suppose is 
meant the red-wood generally, the following is given :— 
“ Reds by Brazil woods are mostly removed by a sour 
made with vitriol.” Further on I find “ Treated with 
sulphuric acid they become cherry-red.” So vitriol removes 
Brazil-wood reds, and sulphuric acid makes them cherry- 
red. No mention is made if on different fibre, so it must 
be as read, only which is the right one ? 

The whole of the receipts, with very few exceptions, 
are exatt reprints from the old edition; and so far as 
the woollen portion of them goes, very many, indeed 
most of them, are not worth the paper they are written on 
for a practical dyer at this day. Receipt No. 221: we are told 
to take one pound cochineal paste, No. 49, to dye crimson. 
On looking at No. 491 find a method of preparing safflower 
for dyeing cotton ; and I would ask how many dyers use 
sumach for dyeing scarlet, as is given in 223 ? In 244 we 
are in-strutted to boil in soda-ash. Does Napier know the 
effetts of boiling ash on wool ? And, again, what dyer would 
dye a union piece as No. 211 and then 72, and if he did 
what sort of black would he get ? Does the author know 
know the effetts of lime-water upon wool ? 

Taking the book as a whole it is very u.nsatisfattory 
indeed. In fatt, the whole of the matter, or nearly so, which 
is of any value to the dyer is contained in the old edition. 
There is not, so far as I have seen, a single new method 
for the estimation of the dye wares, leaving us to infer 
either that there was nothing new in that line, or else 
that the old methods are still the best. 

The preface to the present edition commences as fol¬ 
lows :—“ Since the time when the Manual was first pub¬ 
lished many and important changes have taken place both 
inside and outside the dye-house.” Yet throughout 
the whole work there is not one new engraving; those for 
chlorimetry, alkalimetry, and all others, are exattly the 
same as in the old edition, and I am sure there are 

) apparatus much better adapted for that kind of work than 
those sketched in this work; but they are not even men¬ 
tioned, much less engraved—a very important omission on 
the part of an author, the chief merit of whose work con¬ 
sists in his supposed prattical knowledge of the wants of 
the dyer: I find also many repetitions. For instance, on 
p. 158,1 find under the head “ Tin ” a number of receipts for 
making spirits ; same again at page 197 ; and then again 
on pages 345-6. Speaking of iron (pp. I2g to 139) there 
is the method given of making all the common salts of 
iron. They are again given on pages 342 and 343. It is 
the same with copper and alumina salts, and again with 
the preparations of indigo. Now, why there should be all 
this repetition I cannot tell; I am sure there is much 
valuable matter omitted which might have occupied the 
space thus taken up. Had the book been advertised simply 
as another edition of the old Manual, without any revision, 
those who had the old one would have known; but 
to be advertised as revised and re-written, and then to 
find it is little more than a reprint, does not exattly suit.— 

I am, &c., 
J. B. Wilkinson. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—Permit us to avail ourselves of Mr. Hall’s courteous 
mention of our name in the Chemical News (vol. xxxiii., 
page 8) to subjoin a few remarks on our method of testing 
soda-ash and reporting the results, for the information 

Soda Tests. 
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both of producers and consumers of alkali, as we find 
many erroneous reports and beliefs are in circulation on 
this subjedt. 

In the first place, we still retain 32 as the commercial 
equivalent of soda, in accordance with the custom of trade, 
and also in accordance with our custom since soda-ash 
was sold by test in London ; we report the first place of 
decimals so far as o-6o; but should the sample exceed 
this we put it up to the full unit. Thus, with a sample of 
50 to 51 per cent alkali which tests 50-10 to 50-60 per 
cent, we return the adtual figures, and the buyer pays on 
50 per cent; but when it tests 5070 to 50-90 per cent we 
return such sample as 51 per cent, on which the buyer pays. 

As the decimals of the unit are not recognised by the 
trade, the above old customary practice is a sound and 
good one, so long as this pradtice is retained, in preventing 
the advantage being always on the side of the buyer, who 
nevertheless retains, to a slight extent, the sound side by 
“ the turn of the scale.” 

The foregoing statements may well evoke the questions, 
Why retain a standard, 32 for soda, which is well known 
and admitted to be in error ? and, Why not buy and sell 
ash and caustic soda on a basis of units and tenths ? as 
samples may now be easily and accurately tested within 
this limit. These questions are, however, trade questions, 
to be considered and determined by the producers and 
consumers as may seem good to them, for it is rightly 
their province to decide upon a change of standard"and 
trade customs; but we may be permitted to add that 
should the trade think that the time has now come to 
re«5tify the standard, and deem it advisable to settle their 
accounts on the basis of units and tenths of an unit, and 
formally communicate this decision to us, we, for our’part, 
shall most gladly obey such instructions, and from any 
given date issue our Alkali Certificates on the basis of 
31 = soda, and the determination of strength to one-tenth, 
i.e., from o-io to o-go. Neither buyer nor seller can or 
will be damnified by this change beyond the one-tenth, 
the turn of the scale the buyer now gets if a sample tests 
o-6o, as, all other conditions remaining the same, the 
buyer will obtain precisely the same amount of soda as 
before, only where he bought and paid for 100 lbs. soda 
he will buy and pay for 97 lbs. (96-57), and the seller will sell 
97 lbs. soda where formerly he sold and delivered 100 lbs. 
of soda. But whilst no damage can accrue to either of 
the interested parties, we venture to maintain that much 
advantage would be gained by the assimilation of the 
commercial to the true and real standard for soda, if only 
by putting an end to all doubts and puzzlings on this sub¬ 
ject, and closing the door to fraud, which will always 
exist whilst two standards are recognised. 

A few words more as to the method of testing. Your 
correspondent, of the East London Soap Works, evidently 
credits us with not filtering our solution of soda-ash, a 
practice which we are aware obtains in some quarters, but 
one which he will take the writers’ assurance has never 
been followed in this laboratory for more than a quarter of 
a century, nor he believes long previously, in the time of 
barilla, when soda-ash was almost unknown. A solution 
of the carefully-prepared sample is made in hot distilled 
water, filtered, and the filter thoroughly washed ; the fil- 
trate is then tested with weighed test acid, the volumetric 
mode having been disused for obvious reasons long before 
the time the writer speaks of. And this test having been 
confirmed by a re-test of a second portion, and we thus 
being sure of our correctness, the result is calculated, and 
our certificate of the sample issued, all of which he micrht 
have ascertained from us on ’Change or Mincing Lane, as 
we have never made any secret of our method. Moreover, 

lfrhf^W1lVbe S° g°0d, as t0 calculate his own and our tests 
,threfe sai”ples of ash he quotes by the invoice 

standards of 32 and 31, he will find that whatever the pro¬ 
ducer may have to say he, as the consumer, has no ground 
of complaint seeing that his test of 52-50 per cent (we 
have averaged the three samples), at soda =32 instead oi 
31) amounts to 54 20 per cent of alkali against our average 

of 53’3° per cent; which last, if we rectify by soda = 3i 

instead of 32, amounts to but 51-60 per cent of alkali ; so 
that, instead of a loss, we must congratulate him upon a 
positive seeming gain, in relying on our tests rather than 
his own as the basis of settlement.—We are, &c., 

E. F. Teschemacher and J. Denham Smith. 

1, Highbury Park North, N., 
January 12, 1876. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—I have read with interest the correspondence on 
soda tests, and think the consumers of soda-ash and 
caustic soda should stir themselves and get an end put to 
the present unsatisfactory system of testing. I think the 
Public Analysts have no business in reporting a sample 
higher or lower than it really is, but should report exactly 
what it tests. The system of using a commercial in place 
of the proper chemical equivalent for soda is a source of 
differences between chemists which should no longer be 
tolerated. Such a thing as being able to buy by London, 
Glasgow, or Newcastle tests, and sell at a profit by Liver¬ 
pool test, as stated in Mr. Morrison’s letter (Chemical 

News, vol. xxxiii., page 8), is a disgrace to the profession. 
If buyers would take the matter up in earnest, and insist 
on the test being based on the proper chemical equivalent, 
we should soon hear the last of high and low tests in soda. 
—I am, &c., 

Z. 

ULTRAMARINE—ITS FORMATION DURING 
THE INCINERATION OF BREAD. 

To the Editor of the Chemical News. 

Sir,—Under the heading “ Copper in Bread,” in the 
Chemical News (vol. xxxiii., page 7), Dr. R. J. Atcherley 
merely shows that he has misread Dr. Edmunds’s note as 
to the blue colouration which is described as sometimes 
occurring during the incineration of bread. In fadt, Dr. 
Atcherley somewhat vigorously assails three propositions, 
neither of which was before your readers. A few weeks 
since Dr. Edmunds showed me some of the blue masses 
to which he refers : they were certainly very remarkable, 
and such as I had not before seen. On viewing them 
through the side of the tube containing them they were 
very suggestive of copper, of which, however, I understood 
that not a trace was present. I had no opportunity for 
further examination of the blue mass, and I*was unable to 
offer any suggestion as to the probable composition. 
Should they prove to be ultramarine, the fadt would be of 
interest, but doubtless their precise nature will be decided 
by some of your correspondents.—I am, &c., 

Charles 
303, Strand, London, January 11, 1876. 

H. Piesse. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hehdomadaires des Seances de VAcademie 
des Sciences. No. 25, December 20, 1875. 

Formula for the Quantity of Magnetism Taken 
Away from a Magnet by the Contact of Iron, and for 
the Supporting Force.—M. J. Jamin.—This paper does 
not admit of abstradtion. The author concludes that the 
supporting power, in case of a contadl sufficiently large to 
restore the poles to their natural state, is inversely as the 
adhering surface. 
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New Researches on the Internal Magnetism of 
Magnets.—MM. Treve and Durassier.—The authors find 
that magnetism, far from being confined to the surface, 
penetrates to the very centre of the steel. They believe 
themselves authorised in concluding that the fadt of the 
penetration of magnetism into the entire mass of a piece 
of homogeneous steel, magnetised to saturation, is a 
general fadt; or that the magnetism, at first superficial, 
penetrates successively into the mass in proportion as the 
outer layers are dissolved away by an acid. 

Researches on Eucalyptus Globulus.—M. F. A. de 
Hartzen.—Preliminary researches on the essence of 

Eucalyptus. 
Adtion of Mineral Salts on the Crystallisation of 

Sugar, and Determination of their Coefficient.—M. P. 
Lagrange.—Contrary to the general opinion, among the 
salts contained in sugars, the chlorides are the least 
melassigenous, especially the chloride of sodium. Next 
follow the sulphates and carbonates, whilst the nitrates of 
potash and soda exert the most injurious adtion upon the 
crystallisation of sugar. If only chlorides and sulphates 
were present in crude sugars the coefficient 5 would be too 
high ; but seven-tenths of the saline matter consists of 
nitrates of potash and soda, the respedtive coefficients of 
which are 3’5 and 6‘5. 

Adtion of Nitric Acid on the Phosphates and the 
Arseniates of Baryta and Lead.—M. E. Duvillier.— 
Nitric acid readting upon the salts named decomposes 
them, liberating phosphoric and arsenic acids, and forming 
nitrates of baryta and lead. 

Exchanges of Ammonia between Natural Waters 
and the Atmosphere.—M. Th. Schlcesing.—For the 
same tension of ammonia in the air the amount which 
dissolves in a natural water, up to the equilibrium of ten¬ 
sion, decreases rapidly as the temperature rises. If two 
vessels of water, the one luke-warm and the other cold, 
contain each the same proportion of ammonia, the air 
which rests upon the former is much richer in ammonia 
than that which covers the latter. It is therefore to be 
presumed that the atmosphere between the tropics is 
richer than that of temperate and cold regions. The 
results furnished by sea-water and distilled water are 
nearly identical, the tension of the former, for the same 
percentage of ammonia, being somewhat greater. 

Propagation of Heat in Rocks of Schistous Texture. 
E. Jannettaz.—Not suitable for abstradtion. 

Aniline-Black, with Reference to the Memoir of 
M. Coquillion.*—M. A. Rosenstiehl.—In the present 
state of science, whenever we wish to obtain aniline-black 
upon any tissue industrially, that is to say, economically 
and regularly, the simultaneous adtion of a chlorate, and 
of a metallic substance, is indispensable. Pradtice has 
seledted copper for blacks to be developed at about 350° (?), 
and iron for those which have to be steamed (ioo°). If 
industrial conditions are not required, we may obtain 
aniline-black upon the tissue by the mere use of adtive 
oxygen without either chlorate or a metallic compound. 
In the same manner aniline-black may be produced with¬ 
out the tissue, and without the intervention of a metal, but 
with the aid of chlorates. The researches of M. Coquillion 
show that in this case also the same result may be reached 
without the chlorates. The fadt observed by him is an 
elegant demonstration of the effedt of adtive oxygen upon 
the salts of aniline. 

Adtion of Ozone upon Animal Matter.—M. A. Boil- 
lot.—The author finds that meat may be preserved longer 
in ozonised air and ozonised oxygen than in ordinary air 
and oxygen. 

TO CORRESPONDENTS. 

S. Hall.—Messrs, Teschemacherand Denham Smith’s letter renders 
the publication of yours unnecessary. 

* C mltis Retains, August 30,1875. 
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ON THE SPECTRUM OF GALLIUM. 

By M. LECOQ DE BOISBAUDRAN. 

I have measured anew the the length of ray-waves of 
gallium in circumstances of exactitude which the feeble 
light of the speCtrum obtained did not permit me to realise 
in my first determination. I have found strictly the same 
number for the principal ray; as for the less brilliant it is 
a little more refrangible than I estimated it at first. 
With chloride of gallium, relatively very concentrated, 
which I have recently submitted to the aCtion of the 
eleCtric spark, I have observed no other rays than the two 
following, and if others are found with still more concen¬ 
trated solutions, they must be very feeble. 

Position on the micrometer.—a. 193-72. X. 417-0. 
Narrow, strong. Decidedly more brilliant in a spark of 
mean length than in a very short one. 

Position on the micrometer.—j3. 208-90. X. 403-1. 
Narrow, well marked, but much weaker than a 193-72. 
Much brighter with a medium than with a short spark. 
Much more difficult to measure than a, but I do not think 
that the error of X much exceeds o-i. The ray a 417-0 is 
characteristic of gallium and is a very sensitive reaction.— 
Comptes Rcndus. 

ON THE NATURE AND REACTIONS OF 

SOME SILVER COMPOUNDS. 

By SERGIUS KERN, St. Petersburg. 

I. Silver Sulphite (Ag2S03). 

This salt was obtained in the form of a white precipitate 
resembling silver chloride, by mixing aqueous solutions 
of silver nitrate and sulphurous acid. During the pre¬ 
paration of this salt an excess of sulphurous acid must be 
avoided, because in this case the excess of the acid reduces 
the silver sulphite. The precipitate obtained is quickly 
filtered from the solution and dried over sulphuric acid. 
In order to obtain the silver sulphite in a more stable 
state I propose to pass through a concentrated solution of 
silver nitrate in alcohol a current of sulphurous acid ; the 
precipitate of silver sulphite is filtered and dried. 

This silver compound is easily decomposed by heat and 
water, when the latter is for some time in contad with 
the salt. Alcohol has no aCtion on this salt. At ioo°the 
decomposition of silver sulphite may be expressed by the 
following formula : — 

2Ag2S03 = Ag2S04+Ag2-f S02. 

This readion gives very pure silver, which may be 
extraded by the following manner :—The mass obtained 
from the ignition of Ag2S02 is placed in a test-tube 
with ammonia gently heated by means of a spirit-lamp. 
The silver sulphate then dissolves and leaves the metallic 
silver in the form of a finely divided powder, which, being 
colleded and melted, gives an ingot of very pure metal. 

II. Silver Silicofluoride (Ag2SiFl6). 

By mixing aqueous solutions of silver nitrate and hydric 
silicofluoride this salt is obtained in the form of a greyish 
white precipitate—• 

Fl2SiFl6+2AgN03=Ag2SiFl6+2HN03. 

On precipitating the same salt from an alcoholic solution 
of silver nitrate it was observed that the precipitate of 
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Ag2SiFlg had a darker colour. Hydrochloric acid very 
easily decomposes this salt— J 

Ag2SiFl6+2HCl = 2AgCl + 2HFl + SiFl4. 
In the same manner ads sulphuric acid, yielding silver 
sulphate. 

According to Berzelius a strong solution of ammonia 
decomposes this salt; meanwhile it was observed that a 
weak solution of ammonia produces an unstable gelatinous 
precipitate, which hangs a long time in the solution and 
contains the elements of ammonia. 

ON PERBROMIC ACID. 

By R. W. EMERSON MACIVOR, M.P.S.L., F.C.S., &c., 

Le&urer on Chemistry, Melbourne, Vidoria. 

Some years ago Dr. H. Kaemmerer published a paper in 
the Proceedings of the German Chemical Society of Berlin, 
in which it is stated that perbromic acid is formed by 
adding bromine to hydrated perchloric acid. As it 
appeared, a priori, highly improbable that bromine could, 
under the circumstances specified in the paper referred to, 
displace chlorine from so stable a combination as per¬ 
chloric acid, I, at the suggestion cf Prof. Dittmar, made 
the experiments detailed in the present communication. 

The perchloric acid employed was prepared by decom¬ 
posing potassium perchlorate with sulphuric or hydro- 
fluosilicic acid, concentrating by evaporation the solution 
obtained, and finally distilling it when the oily hydrate, 
HOZO4.2H.2O, was obtained. 

30 grms. of this acid were treated, in a glass retort, with 
24 grms. pure bromine, which is about one-third more than 
is required by theory to replace the whole of the chlorine. 
The retort was heated on a water-bath, and in a short 
time almost the whole of the free bromine had passed 
over into the receiver. The remaining traces of dissolved 
bromine were removed by blowing air through the hot 
liquid, which then becomes almost perfedly°colourless. 
It was cautiously neutralised with potassium hydrate, 
when, of course, a dense precipitate of flat white crystals 
was formed, which was colleded, washed with small 
quantities of cold water, dried, and heated to expel oxygen. 
The residue, on careful examination, proved to be not 
bromide, but pure chloride of potassium. The experi¬ 
ment was twice repeated with the same result. 

In conclusion, I am, in accordance with what has been 
stated, compelled to deny the corredness of Dr. Kaem- 
merer’s assertion. 

Scientific Chemical Laboratory, 
Andersonian University, Glasgow. 

ON THE ESTIMATION OF MANGANESE IN 

IRON AND STEEL. 

By SAMUEL PETERS, Laboratory, Bay Slate Iron Works 
South Boston, United States. 

The following method for the estimation of manganese 
in iron and steel is not new in principle, but as applied 
in this form to this purpose it may possibly be of interest 
to some of the readers of the Chemical News. 

Dissolve o-i grm. pig-iron or steel in 3 or 4 c.c. nitric 
acid, about 1-2 sp. gr., and boil gently in a long, test-tube 
(about S inches tong and | inch diameter) for five or ten 
minutes, or until solution is complete ; then add an excess 
of Pb02, say o"2 or 0-3 grm., and boil again two or three 
minutes.* Cool the tube and its contents in water. Filter 
through asbestos, washing out the test-tube and the residue 
on the filter with distilled water until all the colour has 

* It is unnecessary to filter off graphite in pig-iron before boiling 
with Pb03. 
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been washed through. Transfer to a graduated tube 
(a inch diameter) holding 50 or 60 c.c., graduated in 0-2 c.c., 
and compare with a standard solution of permanganate, 
held in a tube for that purpose. The comparison is made 
in the same manner as that in the Eggertz method when 
estimating combined carbon in steel, &c. The solution 
under comparison is then diluted and well mixed with 
distilled water (by pouring the contents of the graduated 
tube into a small dish, and then transferring to the tube 
acvain) until its colour is exadly of the same intensity as 
the standard solution. Having attained to this point, the 
number of c.c. is noted, and the result is obtained by 
multiplying each c.c. by o-ooooi. Each c.c. is equivalent 
to o'oi per cent manganese when o*i grm. of iron is taken 

for analysis. 
For irons containing o-io to 0-35 percent manganese 

o-i grm. is the proper quantity ; but if there be, say, o*8 to 
roo percent, I find it best to take o-i grm., and divide the 
solution (before adding the Pb02) in four equal parts, and 
use 0-25 for the estimation, taking another 0-25 for a 
second estimation. In case of a high percentage, as 
i-oo per cent, if o’i grm. is taken, I find the results too 
low, on account of some of the manganese escaping oxida¬ 
tion. This agrees with the observations of others. With 
an unknown iron one or two trials with o-i grm., or half 
that quantity, will point out the probable amount, and so 
be'a tfuide for the next trial. If the amount of iron taken 
does not yield more colour than corresponds to 25 to 35 c.c. 
of standard hue, it may safely be said that all the manganese 
is oxidised. I find it well to take this volume as the guide 
to the quantity of iron to be taken. It is well not to 
allow the quantity of manganese in the liquor to be tested 
to exceed 0-4 of a milligrm., and certainly not over half a 
milligrm., so far as my experience goes. By taking o*i 
grm. of a speigeleisen, containing nearly 12 per cent man¬ 
ganese, and diluting to 50 c.c., and taking 2 c.c., or 0-04, 
for the estimation of the manganese, very nearly the 
proper amount of manganese was obtained. This seems 
to show that if the division of the solution can be 
accurately made, and the bulk of the coloured liquid can 
be kept down well, the amcunt of manganese in 
speigeleisen can be estimated very fairly. 

I find that combined carbon in large quantity does not 
Tnterfere with the accuracy of the method, for a steel con¬ 
taining 2-00 per cent combined carbon, and only 0 80 per 
cent manganese, was found to give good results by this 

method. 
The standard is made by diluting a permanganate of 

potash solution of known strength until each c.c. = o-ooooi 

grm. manganese. 
n 

For example, a — solution will contain 3-16 grm. per¬ 

manganate in ioco c.c., or o*ooi 1 grm. manganese per c.c.; 
if this be diluted no times it will give the required strength. 
The standard is contained in a tube of the same bore as 
the one used for the analysis, or else the standard is put 
in the latter one, and a solution of permanganate put into 
a tube of nearly the same bore, and diluted until it exadly 
corresponds with the standard solution, when it will serve 

as a standard. 
From a hint received from Mr. Pope, of Massachusetts 

Institute of Technology, I made a standard with perman¬ 
ganate of potash, adding nitric acid, and when it was 
diluted to the proper hue, added a small quantity of Pb02, 
and when the powder had all settled it was used as a 
standard, and found to keep well for some time ; but it 
appears, from my experience, that this solution decom¬ 
poses sooner in some cases than others. 

I find that permanganic acid of the proper hue keeps 
better than permanganate of potash of the same hue, and 
is of course easily made by adding nitric acid to the latter. 

The time occupied in obtaining a result by this method 
is very short (about half an hour), and it appears to me 
o fie a method that will prove of advantage in analysing 
fCel made n Bessemer and Siemens-Martin processes. 

•S 
D.cember 3r, i3;5. 

ON THE 

BLUE COLOUR SOMETIMES PRODUCED IN THE 

INCINERATION OF BREAD. 

By Major ROSS, late R.A. 

Dr. Edmunds showed me this interesting substance, pro¬ 
cured from a muffle in the prosecution of his analytical 
duties, and asked me to what I thought the blue colour 
attributable. 1 said it might be due to copper oxide, for 
“ every chemist ” who has used a blowpipe knows that, 
with silica and soda present, copper oxide will afford “ at 
a bright red heat,” with a supply of oxygen, a blue glass. 
The fragments shown me had not, indeed, a vitreous 
appearance, but an infinitesimal number of very minute 
blue beads would probably communicate a blue colour to an 
otherwise white and non-vitreous ash. A few fragments 
which I took home with me gave the following results 

pyrologically :— 

(1.) A pin’s-head fragment of a brilliant blue colour was 
taken up at the bottom of a hot boric acid bead, and the 
fragment treated with O.P. 

(a.) It changed to a dirty green colour, glowed about 
equal to lime, and was then taken up by the bead 
with a little effervescence. 

(b.) Microscopically, the bead presented the following 
appearance:—It contained a rounded, semi-trans¬ 
parent, colourless, siliceous-looking mass, fast 
dissolving in the bead, but evidently first 
attempting to form a ball ; this showed that, 
although lime or one of the alkaline earths was 
probably present, there was so much alkali also 
present that a ball could not be formed; and, 
indeed, after further O.P., the mass shortly dis¬ 
solved transparently in the bead. 

(c.) The boric acid’s green pyrochrome was completely 
yellowed; showing that the alkali was chiefly 
soda, derived probably from the salt used in baking. 

(2.) Another blue pin’s-head fragment of the ash, heated 
with pure sodium carbonate on aluminium plate, in a' 
candle H.P. (for all coal-gas contains sulphur compounds), 
afforded a su/won-coloured ball; which showed that a sul¬ 
phide was, or sulphides were, present in the fragment. 

(3.) I now crushed another blue fragment with a drop of 
distilled water and a few crystals of pure boric acid to a 
fine paste between agates, and boiled this paste with dis¬ 
tilled water in a capsule in order to get rid of the soda, and 
part of the silica (which latter separates in solution from 
silicates by this treatment), from the assay. 

(a.) The residue, obtained by decanting as much as 
possible of the solution, and tilting the washed 
remainder on a white blotting-pad, had now a 
slightly earthy appearance. 

(4.) The residue (3 a.), properly dried and colledted, was 
now attached to the bottom of a boric acid bead, and 
treated with O.P. as before, when it at once formed & semi¬ 
opaque ball (apparently) of calcium-phospho-borate,* which 
was yellow, hot, and green-yellow cold, from the presence 
of an extremely minute proportion of iron protoxide, which, 
in larger proportion, would have coloured the ball yellow- 
green. No sign of the presence of any other malleable 
metallic oxide was given by the boric acid. 

(A.) It was thus evident from (1 b. c.) that sodium, pre¬ 
sent as the base of a sulphide (2), and also, perhaps, from 
the effervescence as sulphate (1 a.) was there, and from (4) 
that there was no copper (which would have formed black 
balls), manganese (clear brown balls), or other colouring 
oxide present, except that of iron, which certainly was so, 
but in far too trifling proportion to afford such a colour. 

(B.) The change of the blue colour to green (1 a.) in O.P. 
is afforded by Lapis lazuli powder, which also yields, like 
this, a colourless icy mass when dire&ly treated in boric 

* A calcium-borate ball is transparent and highly refractive. 
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acid (1 b.) (“ Pyrology,” page 266). No sufficient evidence 
has been here elicited of the presence of alumina, though 
operation (3 a.) indicates that, because the objedt was to 
determine the cause of colour alone ; but it is known 
(“ Pyrology,” pages 67, 118) that a blue colour can be 
obtained by certain treatment, from silica with nitrogen, 
as found in the Himalayan black quartz, and from pure 
sulphur dissolved in phosphoric acid. 

(C.) Having therefore found, by the above-mentioned 
operations, the absence of any colourising oxide, except a 
proportion of that of iron, too minute to have such an 
effedl; and the presence of the constituents of Lapis lazuli 
(with the exception of alumina, which, however, is pro¬ 
bably present) I considered—as indeed the primary 
operation (1 a. b.) alone would have made me suspedt—the 
blue colour to be due to the formation of ultramarine, and 
communicated my opinion to Dr. Edmunds, who informed 
me that he had himself, independently, arrived at a similar 
conclusi on. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 25.) 

Dr. H. Meidinger has constructed a simplified machine 
to which the way has been paved by the observation that a 
concentrated solution of salt melts ice, producing, if the 
concentration be preserved, the same low temperature as 
does the adtion of solid salt upon ice.f The machine 
consists of the following three parts :—A cylindrical vessel 
(cooler) with double sides quite open at the top ; secondly, 
a conical tin vessel (freezer) of about half the diameter of 
the former, reaching down nearly to its bottom and 
furnished above with a firmly-connedted ^covering-plate, 
which rests upon the top of the cylinder and fits it tightly 
like a lid; lastly, an annular strainer-like vessel (the salt- 
holder) which is let down into the space between the 
cylinder and the freezer at about half the depth of the 
former. The cylinder is charged about half full of 
pounded ice, upon which is poured a concentrated solution 
of salt; the strainer filled with salt is then let down, and 
lastly, the freezer containing the materials for the ice¬ 
cream is forced in and is in complete contact with the 
freezing mixture over its whole surface. The ice melts 
in the solution of salt, which, as it becomes diluted 
dissolves more salt from the strainer, and thus remains 
nearly saturated and capable of undiminished adtion upon 
the ice. The reduction of temperature throughout the 
apparatus is equable, and a mechanical movement of the 
vessel is not required. The needful agitation of the 
freezing ice-cream is performed at intervals of five minutes 
without any disarrangement of the apparatus. The 

machine is construdted by Messrs. Beuttenmuller and Co., 
of Bretten, in an elegant form fit for the table. Recently 
it has been applied on a larger scale in perfumery for the 
separation of fatty oils from spirit. 

Freezing mixtures in which a fall of temperature is 
produced by the solution of salts in liquids have been 
latterly subjected to examination in various quarters, after 
different small ice machines for domestic use, adapted to 
their application have been introduced into trade. Dr. 
Meidinger has drawn up a table of 16 mixtures^ according 
to his own experiments. An abstract of this, comprising 
the most useful mixtures, is given below. 

The author remarks in a note that the number 21 for 
ice and salt signifies the permanent temperature below oc, 
which is observed till the whole mixture is melted. The 
corredt number in relation to the other freezing mixtures 
would be 8i°, i.e., the sum of the latent heat of ice 790, 
and the dissolving temperature of salt 2,5*. This tem¬ 
perature would be adtually observed if a concentrated 
solution of salt had no freezing-point, when the entire 
mass of ice and salt would melt at once. 

Mixtures of salts yield a far greater decrease of tem¬ 
perature than the salts singly, as they dissolve together 
in far less water. One part sal-ammoniac dissolves in 
3 parts of water and produces a fall of temperature of ig°. 
Saltpetre dissolves in 6 parts of water and lowers the 
temperature n°. Compare with these the fourth and 
fifth mixture in the foregoing table. The fifth is also 
especially to be noticed in comparison with the fourth. 

The three last columns of the table show the consump¬ 
tion of materials and the cost (retail and wholesale) for 
120 heat-units, which suffices, in case of the salt and ice 
mixture, for the conversion of 1 kilo, of water into ice. 
The other mixtures only convert about i kilo, with the 
same consumption. 

(To be continued.) 

A STUDY OF HYDROCARBONS. 

No. I.—The Constitution of Alizari •, 

By S. E. PHILLIPS. 

(Concluded from p. 27.) 

There is yet another element of possible variation in 

these compounds, which may or may not subsist iso- 
merically. 

The very numerous mono- and dibasic acids of modern 
chemistry will very probably resolve themselves into two 
classes—(1st). The ordinary mono-hydrates, which we 
have seen in the case of hydrochinon and others, behave 
generically like alcohol. (2nd). The few terbasic acids 
which take rank with succinic, tartaric, and others of so- 
called diatomic characters. 

Of the former kind we have pyromucic acid— 

CI0H3O4,O.HO. 

Of the latter, itaconic acid, CioH304,0.3HO. 

Loss of Heat-units for Quantities to be used for 120° C. Heat-units* 

Mixture. 
z'-- -~~ - . r~ ' 

Fall of Sp. Heat of Sp. Gr. of i kilo, of 1 litre of Salts. Water. Cost.§ 
Temp. Solution. Solution. Mixture. Mixture. Kilos. Kilos. 

i Salt. 3 Ice. 
3 Sulphate of soda crystals. 

27° 0-83 i-i8 i25 100 o‘5 i'5 074 to o'i2 

1 Cone, hydrochloric acid. 
2 Nitrate of ammonia. 1 

37’ 074 1-31 55 74 27 r8 i*o to o-6 

Sal-ammoniac. 3 Water. 
3 Sal-ammoniac. 2 Salt- 

30° 070 1*20 42 5i 3-0 3'° 76 to 6-8 

petre. 10 Water .. 
3 Sal-ammoniac. 2 Salt- 

26° 076 I'I5 40 46 2’I 4-2 2’6 tO 2'2 

petre. 4 Sulphate of soda 
cryst. 9 Water 32° 072 1-22 50 61 2'5 2-5 i*8 to 1'6 

* “ Berichte iiber die Entwickelung der Chemischen Industrie i t Meidinger, Dad. Gewcrbz., 1808, 98. 
Wahrend des Letzten Jahrzehends.” I § The cost is given in decimals of a shilling, assuming the shillirg 

t Meidinger, Dad. Gew., 1872, Beil. No,6. DingL Fol, J.} cciv.,409. j to be approximately equal to the German “ mark.” 
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Myristyl, (C28H29)H. 
(C28H2702)0.H0, Myristic acid. 

C28Hi3,H, Dibenzyl. 
(C28HI3,02)0.H0, Ethylen diphenol. 
Sulpho-acids, H0,S205.C2sHI3,0.S205. 

H0,S205.C28HI304,0.S205. 
C28Hi304,0.H0, Carminic acid. 
C28HII}H (?) 
C28Hn,O.HO, Methyl-benzophenon. 
Ca8HXIOa,O.HO, Benzyl-benzoic acid. 
C28Hix04,0.H0, Benzydril-benzoic acid. 

,, ,, Diphenyl-glycollic acid. 
C28HiiOio,O.HO, Quinic acid. 
C28H9,H, Anthracen. 
C28H90,H0, Anthracen aldehyd. 
Sulpho- and carbo-acids, H0,C02.C2sH9,0.C02. 

H0,S02.C28H9,0.S02. 
II0,S205.C2sH(),0.S205. 

C->8H904,0.H0, Benzoyl-benzoic acid. 
H0,S205.C2sH904)0.S205. 

C28H90c,0.H0, Chrysophanic acid. 

C2gHq08,0.H0, Frangulinic acid. 
C28H7,H (?) 
C28H7,O.HO, Anthracen aldehyd. 
C28H702,O.HO, Anthraquinon. 
C2sH704,O.HO, Oxy-anthraquinon. 
C28H706,0.H0, Alizarin. 
C28H708,0.H0, Purpurin. 
C28H7Oio,O.HO, Rufiopin. 

PI0,S02.C28H702,0.S02. 
ho,s2o5.c28h7o2)o.s2o5. 
H0,S205.Ca8H704,0.S205. &c. 

C28TIio04, Diphenic acid. 
A strong bibasic acid, C28H7Q4,0.3H0 (?) 
C28Hio024, Jervic acid. 
A tetra-basic acid, C28H50i8,0.5H0 (?) 

Or we may compare them isomerically:— 
Of the former, piperonylic acid is 

0x611506,0. H0 = Ci6H608 
Of the latter, phthalic acid is Ci6H304,0.3H0 = Ci6H608 

It is instructive to trace these in their ammoniacal and 
sulpho-acid derivatives. The former are indistinguishable 
except in isomeric property; the latter are distindt both 
in type and individual characters. The pyromucic or ita- 
conic amides are (Ci0H304)H2N. The sulpho-acids are 
mono-basic in one case and tribasic in the other. 

There are two very characteristic features of present 
hypothesis in chemical philosophy. One is the predomi¬ 
nant character of . the benzol nucleus; the other is the 
special character of quinon production in the sense we have 
referred to. And I now submit that both look very small 
in the light of those wider analogies I have so faintly 
glanced at. With limited means, and from an amateur 
point of view, I have done very little in this wide field; 
but it may be well to indicate the direction and character 
of research. 

In a rough, tabular study of these bodies we have as one 
of the points of view a generic outline of acid genesis. In 
this rough book one page is devoted to each group or series, 
and the headings are based on the ratios of C and H, thus 
-C4H5, C4H3, C4Hi, CgHxjCsHx, CioHi, Ci4Hi, CxeHx, 
Ci8H 1, C20Hi, beyond which, as the ratio is more unusual, 
several are comprised under one page, up to the extreme 
ratio of C8oHi ! 

A condensed oxy-benzoic acid being the only represen¬ 
tative as yet of that ratio it is— 

Acid + 7Acid - 14HO = Cn2H33032,0.H0. 
At the onset five pages are devoted to the predominant 
ratio of C4H5, and these are in three columns each. 

After this the pages are a more general survey, irre¬ 
spective of varied oxy-ratios ; for instance, page 11, under 
the heading Ci0Hi, ranges from phonic or collie acid, 
Ci2H302,0.H0, up to cholesterin, with C52H430.HO, with 
many intermediates. Page 13 similarly comprehends the 
homologuesof Ci4Hi, with chelidonic acid, Ci4Hi08,0.H0, 

meconic acid, Ci4HiOi0,O.3HO, through naphthyl hydride 
and hydrate up to ethyl naphthyl, C24Hn,H. 

Another and more general tabular estimate of hydro¬ 
carbons proceeds from a different point of view, and has 
for initial starting points the higher ratios of H, being 
variously paged from C2H3,C4H5, C6H7,&c., up to CeoHeu 
and under these are comprised a condensed picture of the 
leading types progressing downwards to the lesser ratios 
of H. I insert the myristyl page as an illustration. (See 
Table above); 

The pervading idea of these tabular studies is the good 
old motto—“A place for everything, and everything in its 
place but it is extremely difficult to construct any com¬ 
prehensive outline of materials so infinitely varied. 

Enough has, however, been said to show that benzol in 
its chemical relations is only one of an extended series of 
homologues, and in the general play of dedoublement or 
substitution the same features apply more or less to all. 

Acetic acid, C4H302,0.H0. 
Tri-methacetic acid, C4Me302,0.II0 = Ci0Hi004. 

The latter was discovered by M. Boutlerow, a solid 
substance that distils without decomposition and with an 
odour recalling that of acetic or valeric acid. Now valeric 
acid is CiOHi0O4, and the two are therefore isomeric. 
Yet farther, just as this is a trimethyl acetic acid, so we 
may have a triphenyl acetic acid, or the H atoms of ben¬ 
zol may be thus replaced in similar ways. 

Meth-alcohol .. C2H3O.HO Formic acid 
Alcohol .. C4H5O.HO Acetic acid 
Propyl alcohol .. C6H7O.HO Propionic acid.. 

( Column 1 extends progressively up to melissic alcohol, 
CeoHex.O.HO. Column 2 comprises the fatty acids. 
Column 3 extends through rocellic acid, japinolic acid, and 
others. I he principle herein is that the same formula 
and character of generic reaction by alcohols give fatty 
acids: so these similarly give Column 3. 

As page 1 may he called the alcohol group, so page 2 
may be the glycol group. 

C2Hi02,0.H0 Glyoxalic acid .. C4Hx04,0.H0 
C4H302,O.HO Pyruvic acid .. C6H304,O.HO 
C6H502,0.H0 &c. 

How or why alizaric acid has been considered di-basic 
involves a very wide and important question, which I am 
most anxious should be freely and fairly canvassed, and 
while deferring that for another paper I may conclude 
this with the assurance, strong almost to certainty, that 
the phenols, quinons, and alizarin are all simply mono¬ 
hydrates of the kind and character represented in these 
tabular connections. 

Glycol.. 

Propyl glycol.. 
c4h5o2,o.ho 
c6h7o2,o.ho 

Glycollic acid.. 
LaCtic acid 

c4h3o4,o.ho 
c6h5o4,o.i-io 

(?) 
(?) 

.. C4Hx06,0.H0 

.. C8H306,0.H0 
Page 3 is a glycerine group. Pa ge 4 an erythrite series. Page 6 is is the aldehyd group. 

Aldehyd 

Allylic aldehyd.. 
Butylic aldehyd 

c4h3,o.ho 
c6h5,o.ho 
c8h7,o.ho 

(?) 
Acrylic acid .. 
Crotonic acid .. 

C4Hx02,O.HO 
C6H302,0.H0 
c8h5o2,o.ho 

Tetroleic 

(?) 

.. C6Hx04,0.H0 

.. CsH304,0.H0 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, January 20th, 1876. 

Professor Odling, F.R.S., Vice-President, in the Chair. 

The names of the visitors having been announced, and 
the minutes of the previous meeting read and confirmed, 
the following names \vere read for the first time, Messrs. 
R. G. W. Typke, F. S. Earp, H. Mitford Faber, B.A., 
Gerrard Ansdell, J. M. H. Munro, W. J. Williams, N. 13. 
Cooke, D. Walker, G. Harrow, J. Parry, W. Ashwell Shen- 
stone, and C. Williams. Messrs. William Henry Watson, 
Ernest Holbrooke Gaskell, T. Sebastian Davis, Samuel 
E. Levy, W. Lamond Howie, Martin F. Roberts, George 
William Wood, James Hargreaves, Henry Wilson Hake, 
and Henry Glover, after their names had been read for 
the third time, were balotted for and duly eledted. 

Dr. Armstrong exhibited a specimen of pure crystall¬ 
ised glycerin from Messrs. Dunn and Co., of Stratford, a 
portion of a bulk of 40 pounds. The crystallisation had 
been induced by exposure to the cold of the early part of 
January combined with the agitation of a journey by rail. 
Its sp. gr. at its melting-point 6o° F., was found by Dr. 
van Hamel Roos to be 1*261. 

The Chairman said the Fellows were no doubt much 
interested in seeing such a rare objedt as glycerin in the 
crystalline state. A specimen had once before been 
exhibited at the Society’s meetings some years ago by 
Dr. Gladstone. In both instances the crystals were 
formed under similar circumstances, exposure to shaking 
at a low temperature. 

Mr. J. Williams said he had found hydrocyanic acid to 

be a very delicate test for the purity of glycerin. If the 

glycerin were perfedtly pure, the mixture might be 

kept for a twelvemonth without change, whilst a slight 

trace of impurity in the glycerin caused the mixture to 

assume a yellow tinge in a short time. 
A discussion then took place amongst some of the 

Fellows as to the possibility of fusing, and then re-crys¬ 
tallising the crystalline glycerin, without exposing it to 
long-continued and violent agitation. 

Mr. E. Neison then read a “ Note on Schate of Cobalt,” 
in which after referring to the discrepancy between his 
description of cobalt sebate and that subsequently pub¬ 
lished by Dr. Otto Witt in the Berlin Berichte gave the 
details of the preparation of this salt from pure cobalt 
carbonate and pure sebasic acid. Although he had made 
considerable quantities under various conditions, he 
always obtained either the vivid purple-blue coloured 
anhydrous salt as described in his former paper, or a rose- 
coloured hydrated salt which was readily converted into 
the blue anhydrous salt by drying. This salt is soluble 
in about 185 parts of water. The author did not obtain 
in any case the stable rose-coloured compound insoluble 
in water described by Dr. Witt. 

The Chairman having thanked the author for his 
examination into the properties of this cobalt salt, Dr. 
Wright read Part IV. of “ Narcotine, Cotarnine, and 
Hydrocotarnine; On Oxynarcotine, a New Opium Educt, and 
its Relationship to Narcotine and Narceine,” by himself 
and Mr. G. H. Beckett. The new base oxynarcotine was 
extracted from the residues of the preparation of narceine 
by dissolving it with certain precautions in dilute sul¬ 
phuric acid, re-precipitating with soda, and exhausting the 
product with successive small quantities of water, which 
dissolved the narceine and left the sandy crystals of the 
new base. This was purified by treatment with hot spirit, 
conversion into the hydrochloride, and re-precipitation by 
a slight excess of caustic potash. Oxynarcotine crystal- 
ises in micaceous sandy crystals whose composition is 

represented by the formula C22H23NO8. It forms a 
hydrochloride, C22H23N08HC1,2H20. 

It having been ascertained that ferric chloride did not 
oxidise opianic acid to hemipinic acid, the new base 
was submitted to its adtion, and the resulting products 
were found to be hemipinic acid and cotarnine, in accord¬ 
ance with the equation— 

C22H23N Os T 0 = CioHio06+C12H13N O3. 

Oxynarcotine, therefore, differs from narcotine in con¬ 
taining the carboxyl group instead of the aldehyd group, 
and may be represented by the formula—• 

CiiHii(CH3)N03 - CO - C6H2(OCH3)2(COOH). 

Narceine when submitted to the oxidising adtion of 
potassium dichromate and dilute sulphuric acid yielded 
hemipinic acid together with methylamine; very similar 
results were obtained with other oxidising agents, from 
which it would appear probable that the formula for 
narceine is CI3H20N04 — CO - C6H2(OCH3)2(COOH). 
The adtion of a dilute solution of potash on narceine 
seems to give rise to trimethylamine and a kind of weak 
acid of the formula C23H23N08. When fused with the 
hydrate, narceine yields protocatechuic acid. 

In reply to a question of the Chairman as to the 
oxidising adtion of ferric chloride on narcotine, Dr. 
Wright explained that it seemed probable that narcotine 
first split up into opianic acid and hydrocotarnine thus, 
C22H23N07-f H20 = CioHio05-f Ci2Hi5N03, and that by 
the adtion of the ferric chloride the latter was oxidised to 
cotarnine, CI2HI3N03. 

Mr. David Howard said it would be very interesting to 
ascertain the physiological effedt of the new base on 
animals, as by comparing it with that of narcotine it 
might throw some light on the question as to where the 
physiological adtion lies. 

Dr. Wright remarked from the results already obtained 

it seemed that if two bases were alike, except that one 

contained more hydrogen than the other, the former was 

the most adtive ; thus hydrocotarnine Was more adtive 

than cotarnine. 
Dr. Armstrong said the authors had not stated as to 

whether they had been able to isolate any definite sub¬ 
stance from the produdt obtained on heating oxynarcotine 
with water. He thought it would give considerable 
insight into the constitution of narcotine. 

Dr. Wright replied that the adtion of water at 140° to 
150° C. gave rise to a brown tarry mass, from which they 
had been unable to isolate anything except traces of 
methylamine. 

The Secretary then read a note “ On a Method for 
Estimating Bismuth Volumetrically,” by Mr. M. M. P. 
Muir. The author estimates the metal by precipitating 
a nearly neutral solution of the nitrate by potassium 
chromate or dichromate in a manner similar to that 
proposed by Pearson, but he ascertains the critical point 
by testing the clear solution from time to time with 
argentic nitrate until red argentic chromate is produced ; 
the chromium solution being previously titrated with a 
solution of bismuth of known strength. The presence of 
chlorine, sulphuric acid, calcium, copper, or arsenic 
interferes seriously with the results obtained by this 
method. 

The Chairman, in thanking the author, said he thought 
the directions were somewhat vague as to the strength or 
degree of concentration of the liquids in which the bis¬ 
muth was to be determined, a matter of some importance. 
The quantitative results obtained, however, seemed to be 
very satisfactory. 

Mr. David Howard remarked that the great practical 
difficulty in estimating bismuth was that in most cases it 
had first to be separated from other metals, as lead, copper, 
arsenic, and antimony. After it had been separated it 
was a comparatively simple matter to determine the 

amount. 
The meeting was then adjourned until Thursday 
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February 3, when papers will be read “ On the Formati on 
of the Hydrocarbons of the C»H2;i and C» H2»-2 series, 
and their Combination with the Haloid Acids and other 
Compounds,” by Dr. Id. E. Armstrong; “Note on the 
Formation of Anthrapurpurin,” by Mr. W. H. Perkin, 
F.R.S.; On High Melting-Points, with Special Reference 
to Metallic Salts,” by Mr. T. Carnelly ; “ On Meta- 

.chromism or Colour Changes,” by Mr. W. Ackroyd. The 
Chairman also announced that on February 17th there 
would be a ledure by Dr. Frankland, F.R.S., “ On some 
Points in Connection with the Analysis of Water.” 

NOTICES OF BOOKS. 

A Manual of Electro-Metallurgy. By James Napier, 

F.R.S.E., F.C.S., &c. London : C. Griffin and Co. 

We have here before us the fifth edition of a work which 
has, since its first appearance, been deservedly popular 
among all who feel an interest in this department of 
eleCtrical science. Although the wonder with which 
“ galvano-plastie ” was greeted at its first appearance has 
died away, the importance of the art has not lessened. 
The author, whilst bringing forward the most recent 
practical improvements, does not overlook theoretical 
considerations. We quote from his preface the following 
passage:—“I have, I think, pretty clearly proved that 
dynamic electricity, at least, is one simple and undecom- 
posable force, by the discovery that when it passes through 
a fluid in sufficient strength to decompose it the elements 
of the fluid are not mutually transferred from one electrode 
to another, which the compound theory would necessitate, 
and which is asserted by electricians to take place. I have 
also shown that when the eleCtric force passing through 
any fluid is too weak to decompose it, there is produced a 
current of the fluid in one direction only, not in opposite 
directions, as the two and equally powerful force theory 
would necessitate. Although upwards of thirty years 
have elapsed since these faCts were made known, subse¬ 
quent books and lectures on the physical and chemical 
sciences have continued to uphold the dogma of two 
electricities in electrolytic action, causing a mutual trans¬ 
fer of elements from pole to pole.” 

The Textile Colourist: a 'Journal of Bleaching, Printing, 
Dyeing, and Finishing Textile Fabrics, and the Manu¬ 
facture and Application of Colouring Matters. Edited 
by C. O’Neill. No. i, January, 1876. Manchester: 
Palmer and Howe. London : Simpkin and Marshall. 

The editor of this new journal tells us in his preface 
that:—“ Although some of the existing serials do give a 
little space to articles connected with textile colouring, 
this is the first attempt to establish a journal in this 
country entirely devoted to the subject.” This is doubt¬ 
less technically true. Still it strikes us that Mr. O’Neill 
somewhat underrates the amount of space devoted to 
tinctorial questions in our technological literature. How¬ 
ever, in so far as this undertaking may aid in the develop¬ 
ment of the arts of dyeing and calico printing in England, 
we wish it success. In a paper on “Lime-juice and 
Algols, Citric and *1 artaric Acids,” we find the following 
passage, with which we most cordially agree :—“ A large 
amount of information is acquired in the laboratories of 
our great manufacturing concerns ; most of this might be 
published without any injury to the individual manufac¬ 
turer. Especially is this true of analytical methods, and 
the publication and discussion of these would do much to 
remove the.disgrace to which science is often subjected 
from the wide discrepancies of commercial analysis.” 

The Retrospect of Medicine. Edited by W. Braithwaite 

M.D., and James Braithwaite, M.D. Vol. Jxxii., 
July—December, 1875. London: Simpkin, Marshall, 
and Co. 

This issue, though fully maintaining its. value as regards 
the medical profession, contains very little matter of 
chemical interest. We extract the following passage on 
the comparative aCtion of alcohol and beef-extraCt:— 
“ The experience gained during the Ashantee campaign 
showed that alcohol, though apparently beneficial when 
given with food after the day’s march was done, was 
injurious while on the march, the reviving effeCt passing 
off after, at the utmost, two and a half miles’ march had 
been accomplished, and being succeeded by languor and 
exhaustion as great or greater than before. When again 
resorted to its reviving power was less marked, and its 
narcotising influence was often traceable in the dulness, 
unwillingness to march,.and loss of cheerfulness of the 
men. Meat extrad, on the contrary, in quantities of not 
less than half an ounce at a time, was not only powerfully 
reviving, but sustaining, and so was coffee, though to a 
considerably less extent.” 

First Report of the Commissioner of the Imperial Mint, 
Osaka, Japan, for the Half-year ending 30th of 6th 
Month of 8th Year of Meiji. Hiogo: Printed at the 
“ Hiogo News ” Office. 

This document bears evidence of the progress of industrial 
science in the Japanese Empire. A number of the English 
officials of the Mint have left, their engagements being 
expired, and have been succeeded by Japanese. Mr. 
Dillon, however, the assayer and superintendent of the 
melting department, and Mr. W. Gowland, chemist and 
metallurgist, remain, and have been appointed “technical 
advisers ” to the Commissioner of the Mint. From the 
special report of these two gentlemen we gather the fol¬ 
lowing fads :— 

The Japanese copper is still found remarkably free from 
arsenic, and in only one case was antimony found present. 

“ When a Japanese clay does not already contain quartz 
or chalcedony in coarse fragments the addition of the latter 
substance (preferably previously calcined) in sufficient 
quantity increases enormously the refradory power of the 
bricks made from it. The large quantities of chalcedony 
available in Japan will prove of great importance when 
metallurgical processes are conduded on an extensive 
scale, and fire-resisting materials are sought after, especi¬ 
ally as the natural sands hitherto examined are without 
exception exceedingly fusible, and quite unfit alone for use 
where high temperatures are required.” 

Mention is made of a portion of copper (100 tons) which 
contained gg-i7 per cent of copper, and only very small 
quantities of iron, lead, and sulphur, but was super¬ 
saturated with cupric oxide. Hence the loss on refining 
amounted to 14 per cent. 

CORRESPONDENCE. 

ON THE NECESSITY FOR ORGANISATION 

AMONGST CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—Owing to unavoidable absence, I did not receive, ill 
time for corredion, the proof of the article in the Chemical 

News (vol. xxxiii., p. 27) “ On the Necessity for Organisa¬ 
tion amongst Chemists.” Permit me, therefore, to take 
this opportunity ofcorreding a slight erratum on page 28, 
column 1, line 15 :—For “ evidence of experts, as such,” 
read “ evidence as experts, of such persons.” 

It was not intended to suggest (as, perhaps, might be 
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supposed from the text as it stands) that certificates of 
analysis generally, and the evidence of experts as a class, 
should be inadmissible in courts of law, but only that the 
certificates and evidence of such pradtitioners as those re¬ 
ferred to (viz., non-licentiated ones) should not be ad¬ 
mitted.—I am, &c., 

Charles R. Alder Wright. 

St. Mary’s Hospital, Paddington, W. 
January 22, 1876. 

THE MINERALOGICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—I was glad to see in the Chemical News (vol. xxxiii., 
page 19) an announcement that it had been arranged to 
hold the first general meeting of the Mineralogical Society 
of Great Britain and Ireland, for the election of officers, 
&c., at the rooms of the Scientific Club, 7, Savile Row, on 
Tuesday, February 3, and that the chair will be taken at 
12 at noon, by Mr. H. C. Sorby, F.R.S. 

This announcement is immensely gratifying to me, 
inasmuch as it was thought by some of my friends that 
my rough mode of showing, in your columns and elsewhere, 
the necessity for some such society, would fail in the en¬ 
listment of sympathisers. 

Happily, it has not so proved, for more than a century 
of workers are enrolled already ; and when I see amongst 
them such names as Ansted, Church, Crookes, Davies, 
Geikie, Greg, Haughton, Heddle, Jones, Nicol, and Sorby, 
I fancy that I see the beginning of the end of “ Doubtful 
Minerals ” and “ Dual Mineral Nomenclature.”—I am, &c., 

T. A. R. 
Liverpool, January 24, 1876. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—Mr. John Pattinson’s note in the Chemical News 

(vol. xxxiii., p. 17) reminded us—but too late to correct ours 
of the 12th inst.—that 31 = soda = 3i-4o by the commercial 
test, not 32. We therefore ask your permission to corredt 
our figures, and to read g8§ lbs. (9872) instead of “97 lbs. 
(96-57) 53-20 for “ 54-20 per cent of alkali and 52-60 
for “51-60 per cent,” which last correction involves the 
cancelling of our concluding sentence. 

For the satisfaction of your readers, who may not at a 
glance discern why 31 NaO. =31-40, the commercial test, 
which rests on carbonate of soda, a reliable salt, we sub¬ 
join the proportion—■ 

NaO.C02. NaO. NaO.C02. NaO. 

54 : 32 :: 53 : 31'4° 

which will doubtless make it plain. May we also pray 
that “ writers’ ” be read “ writer’s,” and “ invoice ’ 
“ inverse.”—We are, &c., 

E. F. Teschemacher and J. Denham Smith. 

1, Highbury Park North, N., 
January 22,1876. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—V/hilst I fully concur in what your correspondent, 
“ 2,” has stated to be a disgrace to the profession, I must 
emphatically contradict Messrs. Teschemacher and Smith 
that it is a trade question whether the standard, that is 
the equivalent, for soda is to be taken as 32 or 31. It is a 
well known faCt that manufacturers and merchants do not 
like to relinquish or alter their customs, unless the reason 
be so obvious that it needs no discussion. But in this case 
the necessity for an alteration, though irrefutable among 

chemists, does not appear to be as readily acknowledged 
by the trade, and the question arises—Shall chemists 
allow laws to be imposed upon them by those who, to a 
great extent, have no judgment as to the right or wrong of 
their certificates ? or shall these simply be given on the 
basis of scientific truth ? The answer, indeed, cannot be 
doubtful to all who appreciate the latter, and it is to be 
regretted that a firm of the reputation of Messrs. Tescher 
macher and Smith should have given vent to these senti¬ 
ments. If such publications become known, is it to be 
wondered at that the respeCt for chemistry as a profession 
does not stand higher in this country ? The formation of 
a guild among chemists, as proposed by Dr. Wright, to 
whom I give my hearty approval, would certainly help to 
have such controversies speedily settled ; and it is to be 
hoped that the existence of a society of those professional 
chemists to whom scientific truth is the first incitement in 
the exercise of their profession, may protect chemists 
generally from the necessity of forming a league for the 
defence against trade customs.—I am, &c., 

G. R. 

SODA TESTS. 

To the Editor of the Chemical News. 

Sir,—I can confirm Messrs. Teschemacher and Smith in 
saying that “ many erroneous reports and beliefs are in 
circulation on this subjedt,” and at the same time free my¬ 
self from the appearance of having merely carelessly 
assumed that they did not filter. In conversation on the 
subjedt of the recent letters in the Chemical News, a 
large consumer of ash, of very many years’ experience, 
whom it did not occur to me to doubt, said that whatever 
the Liverpool people might do Teschemacher used 31. I 
therefore—perhaps hastily—assumed it might be so, and 
then it followed, as the only possible way of making my 
results on that basis agree with theirs, that they must 
have taken in the residues, and my examples (the only 
duplicate samples I had left) showed on that assumption, 
and on that basis, a moderately near agreement. 

I am surprised at the results they obtain from my figures, 
if I understand their meaning corredtly. It is, average of 
my samples 52-50 at 31=54-20 at 32 equivalent, whilst 
the average of their certificates is only 53-30, being a gain 
of o-g to us as consumers. The 54*20 appears to have 
been obtained thus—31: 32 :: 52-50 : 54-20. Surely Messrs. 
Teschemacher have here made the error pointed out by 
Mr. Pattinson. The real difference is only 0-77 on 58-49, 
as will be seen further on. This correbtion applied to my 
figures makes them stand thus :— 

Na20 (Na=23) Add to ol Teschemacher’s 
in Solution. make Na=24. 

i otai. 
Certificate. 

I. .. .. 53*82 0-71 54*53 54*40 
II. •• 53*57 0-71 54*28 54*20 
III. .. .. 50-18 0’66 50-84 5I*2o 
Average .. 52-52 0-69 53*2i 53*27 

Using the same calculation to the records of my analyses 
for last year, and comparing them with the certificates, I 
have much pleasure in saying that I perfedtly accept 
Messrs. Teschemacher’s statement that they do filter, and 
will add at the same time that the estimations appear to 
have been very carefully made. 

As regards decimals, Mr. Pattinson says (vol. xxxiii., 
p. 17), “ I have always understood that in the alkali trade 
no fradtions, not even o-g, are charged or paid for,” and 
treats it as a kind of set-off against the loss to the buyer 
by the use of the 32 equivalent. 

Messrs. Teschemacher’s plan of reporting up to o-6, 
which is not charged on the invoice, and then going up to 
the next whole number, seems to the unitiated to do the 
same thing, but only gives the buyer “ the turn of the 
scale,” and the seller all the appearance of generosity, but 
no compensation to the buyer for the use of the 32 equiva¬ 
lent. Mr. Pattinson’s suggestion of reporting all the 
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decimals as they are found, and letting buyers and sellers 
settle it themselves, seems much better. 

As to the 32 equivalent, Messrs. Teschemacher say it 
would be desirable, for the sake of preventing both con¬ 
fusion and fraud, if the 31 could be adopted. Trade 
customs are, without doubt, very difficult to alter. But 
allow me to suggest a plan, which seems to me easy to 
carry out, that is, for the analysts to make out their cer¬ 
tificates substantially as follows :— 

Soda (Na = 24) . 59*26 
Soda (Na = 23) .5^'49 

(I have filled in the theoretical percentages of pure car¬ 
bonate to show the difference in the use of the two equiva¬ 
lents.) Contracts could then be made on whichever basis 
buyers and sellers might determine, and perhaps before 
many years the 32 equivalent would disappear. 

Thanking you much for the space you have devoted to 
this subjedt, and trusting good results will follow,—I am,&c., 

Samuel Hall. 
East London Soap Works, Bow, E., 

January 24, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptcs Rcndus Ilcbdomadaires dcs Seances de VAcademic 
des Sciences. No. 25, December 20,1875. 

Crystalline Boride of Manganese, and on the Part 
Played by Manganese in the Metallurgy of Iron,— 
MM. Troost and P. Ilautefeuille.—The effedts of man¬ 
ganese in the metallurgy of iron are due to the formation 
of compounds which are produced with a liberation of 
heat greater than that arising from the corresponding com¬ 
pounds of iron, and to the easy scorification of these com¬ 
pounds. 

Oxyfluorides of Niobium and Tantalum.—M. A. 
Joly.—Not suitable for abstradtion. 

Determination of Alkaline Metals in the Silicates, 
and in Matters not Attacked by Acids, by means of 
Hydrate of Baryta.—M. A. Terreil.—Reserved for inser¬ 
tion in full. 

New Method of Producing Trichloracetic Acid.— 
M. A. Clermont.—When the reaction of permanganate of 
potash upon the hydrate of chloral is at an end, the brown 
oxide of manganese is separated by filtration over asbestos. 
Concentrated phosphoric acid is added in excess, and the 
mixture is distilled. When the thermometer reaches 1950, 
all that passes over is pure trichloracetic acid, which, if 
slowly cooled, crystallises at 44-8°. 

No. 1, January 3, 1876. 

Internal Constitution of Magnets.—M. J. Jamin,— 
The author concludes that a bundle of steel plates wil 
always be stronger than a single bar of steel of the same 
dimensions, and the proportion will increase indefinitely 
with the number of the plates. This view justifies the 
use of slender lamina in the constru&ion of magnets. 

New Thermic Researches on the Formation of 
Organic Compounds;: Acetylen.—M. Berthelot.—“The 
elementary formation of a first fundamental compound, 
produced—with absorption of heat, and under the influence 
of an energy foreign to their diredt readtion—a compound 
which subsequently evolves heat whilst forming in a diredt 
manner other compounds, of which it is, properly speaking, 
the radical; this formation, I say, does not merely charac¬ 
terise the union of carbon and hydrogen : the same pheno- | 

Chemical News, 
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mena are observed also in the synthesis of many other 
binary compounds formed in accordance with the law of 
multiple proportions. Such is, eminently, that of the 
oxides of nitrogen, all formed with the evolution of heat, 
if we set out from the binoxide of nitrogen —a fundamental 
compound whose eledtro-synthesis, on the contrary, absorbs 
heat.” 

Manner in which Calorific Vibrations may Expand 
Bodies, and on the Coefficient of Expansion.—M. de 
St.-Venant.—This paper consists, to a great extent, of 
mathematical formulae, and requires the accompanying 
diagram. 

Sixteenth Memoir on the Eledtro-Conducftivity of 
Imperfedt Conductors.—M. Th. du Moncel.—Not suit¬ 
able for abstraction. 

New Crystalline Hydrate of Hydrochloric Acid.— 
MM. I. Pierre and E. Puchot.—If concentrated commer¬ 
cial hydrochloric acid is submitted to a very low tempera¬ 
ture, no portion is separated out in a crystalline form, 
even if kept for a very long time at from - 250 to — 30°, but 
if a continuous current of nearly dry hydrochloric acid gas 
is passed through it the result is different. When the 
temperature of the liquid has fallen to — 210 or — 220, and 
is kept there for a few minutes after supersaturation, it 
rises spontaneously to — i8°, although the freezing mixture 
remained at -250. From this moment an abundant crys¬ 
tallisation ensues, and the temperature remains without 
sensible variable variation at —180. The crystals on 
exposure to the air are decomposed, giving off dense white 
fumes. In water they dissolve rapidly. They contain 
four equivalents of water to one of dry hydrochloric acid. 
The authors recommend snow and hydrochloric acid as a 
frigorific mixture, with which they have obtained the tem¬ 
perature of — 350. 

New Fundamental Law of Eledtro-Dynamics.— 
M. R. Clausius.—A purely mathematical paper. 

Phenomena of Induction.—M. Mouton.—Not suitable 
for abstradlion. 

Part Played by Acids in Dyeing with Alizarin and 
its Congeners.—M. A. Rosenstiehl.—The author has 
shown in a former paper that the best results are obtained 
in dyeing with alizarin and purpurin by adding to the 
baths equal equivalents of these substances and of lime in 
the state of soluble bicarbonate. In continuing his re¬ 
searches he has discovered further fadts relating to the 
chemical fundtion of these tindtorial bodies. If a dye-bath 
is made up of water containing bicarbonate of lime, as the 
temperature rises there is produced a chemical adtion 
between this salt and the colouring matter, the result of 
which is the formation of an insoluble lime-lake, which 
takes no part in the process of dyeing. Comparative 
trials have shown that in the best conditions the loss is 
one-fifth of the colouring matter. In the former paper it 
was shown that carbonic acid rapidly decomposes the 
alizarin lime-lake; that it adts more slowly upon that of 
purpurin ; but that it, by its presence, very much retards 
the formation of the latter lake. It results from this 
observation that the loss may be avoided by passing into 
the bath a continuous current of carbonic acid. Experi¬ 
ment confirmed this: in presence of carbonic acid the 
formation of lime lakes is prevented, the bath can be 
totally exhausted, and the colours obtained are notably 
more intense. After having proved the good effedt of 
carbonic acid on the small scale, he repeated his experi¬ 
ments on quantities from 100 to 200 times larger, so as to 
approach the conditions of industrial operations. He 
dyed pieces of 25 metres in 50 litres of water. The result 
of these experiments was very different from that obtained 
on the small scale. No useful effedt resulted from the 
employment of carbonic acid, except the quantity of car¬ 
bonate of lime was decidedly too large. Hence the author 
concludes that in operating on the large scale the same 
losses are not experienced as on the small, although in 
the two cases the same colouring matters are used in the 

Chemical Notices from Foreign Sources 
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same proportions and in identical conditions of tempera¬ 
ture. The cause of this remarkable discrepancy lies in 
the mass of carbonic acid naturally dissolved in the water, 
and proving an obstacle to the formation of calcareous 
lakes. It is soon expelled from the small volume of water 
used in laboratory experiments, whilst a longer time is 
required for its escape from a large volume of water. 
Hence the dyeing may be completed, and the bath be 
exhausted before all the gas has escaped into the air. 
This explains a fait well known to practical men, the 
cause of which was unknown : it is impossible to execute 
several successive dyeings in the same bath, even if it is 
reset with chalk and tindorial matter. The carbonic acid 
has partly escaped during the first operation, and what 
remains is not sufficient for a new operation. Hence this 
gas, as naturally dissolved in the water, plays an important 
part. The author then made a series of experiments with 
several salts of lime, and found that acetate of lime and 
acetic acid may advantageously replace the carbonate and 
carbonic acid. During the operation the mordanted tissue 
laid hold at once of the lime and of the colouring matter. 
The acetic acid is set at liberty, and evaporates in the 
water or accumulates in the bath without at all injuring 
the saturation of the mordants, which is thus easily effeded 
in an acid medium. He has tried the adion of this salt 
on the various colouring matters of madder, on the extracts, 
and on artificial alizarin, and found that it precipitates 
none of them, if we do not overstep the proportion of two 
equivalents of acetate to one of colouring matter, and take 
care to acidify the bath from the beginning. The colours 
come out of this bath perfectly saturated; the bath is per¬ 
fectly exhausted, and is, after dyeing, more limpid than if 
carbonic acid had been used. The same beneficial results 
were observed on the large scale. The advantages of this 
method are evident: it is no longer necessary to exhaust 
the bath at once ; and we may dye in presence of an excess 
of colouring matter, working at a lower temperature and 
in less time. 

Phosphates of Sesquioxide of Iron and of Alumina. 
—M. Millot.—The author describes the following salts :— 
2P05,Fe203,8H0 ; 3P05,2Fe203,8H0 ; P05,Fe203,4HO ; 
2P05,3Fe203,8H0; P05,2Fe203,4H0 ; 2P05,A1203,8H0 ; 
3P05,2A1203,i6H0; P05,A1203,2H0 ; 2P05,3A1203,8H0. 
All these phosphates of iron and alumina if dried at ioo° are 
hygrometric, and re-take moisture from the air. These 
salts are all insoluble in acetic acid,soluble in ammoniacal ci¬ 
trate of ammonia, oxalate of ammonia, alkaline carbonates, 
and ammonia. The phosphates of alumina are much more 
soluble in these reagents than the corresponding salts of 
iron. 

A Secondary Hexylic Alcohol.—M. W. Oechsner de 
Coninck.—The compound obtained has the composition 
C6HI40. It is limpid, very mobile, refrads light strongly, 
possesses an agreeable ethereal odour, and a burning 
taste. 

and in other mollusca, chlorophyll identical with the green 
colour of plants. 

Experiments with the Electric Light.—A few weeks 
ago a new so-called pyro-eledric apparatus was exhibited 
on the roof of the works of Messrs. Siemens and Halske, 
of Berlin. The light produced was strong enough to 
enable ordinary writing to be read at the distance of a 
mile. A mirror was placed before the apparatus so as to 
refled the luminous rays upon the heavens. A luminous 
train, like the tail of a comet, was thus thrown upon the 
clouds, in which signals made before the mirror could be 
distindly traced. The War Department intends to pur¬ 
chase several of these apparatus for military and naval 
purposes. 

M. Orsat has devised an apparatus for executing gas 
analyses with rapidity, and with all the exaditude requisite 
for industrial purposes. 

Analysis of the Touchstone.— 

Silica . 
Alumina 
Oxide of iron 
Lime . 
Magnesia 
Potash. 
Soda . 
Lithia. 
Phosphoric traces 
Sulphur. 
Water. 

Organic 
matter. 

Loss 

f Nitrogen 
-j Hydrogen 

^ Carbon 

.. .. 84'4o 

.. .. 5’25 
ri5 

.. •. o-43 

.. .. o’ i3 

.. .. 0’6g 

.. .. 170 
spedroscopic traces 
.. .. 0-05 
.. .. o’6o 
.. .. 070 
.. .. o-ig 
.. .. o’og 

•• •• 4‘37 
.. .. 0-25 

IOO’OO 

No. 18, Dec. 3o, 1875, and No. 1, Jan. 6, 1876. 

These issues contain no chemical matter. 

M. Reimann's Favbev Zeitung, No 1, 1876. 

A union of German woollen manufadurers is in the 
course of formation to oppose the importation of foreign, 
and especially of English, woollens by inducing the 
Government to raise the scale of duties. Judging from 
the fate of the iron import duties these gentlemen need 
not exped much success in their laudable undertaking. 

The well known extrador of dye-woods—Dubose, of 
Havre—is about to introduce into the market a new extrad 
containing gallic (?'tannic) acid prepared from the Brazilian 
Quebracho wood (Aspidosperma). The new extrad is to 
form a substitute for catechu, sumach, &c. 

Assimilability of Fossil Phosphates, and on the 
Danger of the Exclusive Use of Nitrogenised 
Manures.—M. A. Roussille.—The use of sulphate of 
ammonia on soils poor in phosphoric acid in some cases 
adually diminishes the crop. 

Preparation of Gaseous Hydrobromic Acid.—M. A. 
Bertrand.—The author uses 100 parts bromide of calcium, 
50 of water, and 100 of sulphuric acid. The hydrobromic 
acid is not decomposed, as in case of the alkaline bromides. 
Or he treats 100 parts of bromide of potassium with 100 
parts of syrupy phosphoric acid, mixed with 3oo parts of 
water. 

Lcs Mondes, Revue Hebdomadaire dcs Sciences, 
No. 17, December 23, 1875. 

The purple of Murex trunculus, one of the molluscs 
yielding the purple of the Ancients, contains two tindorial 
principles, of which one is identical with indigotin. Che¬ 
mical and spedroscopic analysis shows in Elysia viridis, 

Justus Liebig's Annalen dev Chemie, 
Band iyg, Heft 3. 

Nature and Origin of Meteorites.—Dr. Mohr. 

Investigations on Isomerismin the Benzoic Series : 
on the Dichlorobenzoic Acids.—F. Beilstein.—In order 
to ascertain the influence of pre-existing groups or ele¬ 
ments upon a recently-introduced atom of chlorine the 
author examined the behaviour of para- and orthochloro- 
benzoic acid in this resped. Parachlorobenzoic acid 
was converted into ordinary dichlorobenzoic acid, whilst a 
new acid was obtained from the ortho-acid. 

Communications from the Laboratory of Kasan.— 
These comprise a paper on the serial succession of the 
apposition, and separation of the elements of hydriodic 
acid in organic compounds, by Alexander Saytzeff; on 
amylen bromide and amyl-glycol from diethyl carbinol, by 
G. Wagner and A. Saytzeff; transformation of diethyl 
carbinol into methyl-propyl-carbinol, by G. Wagner and 
A. Saytzeff; on butylen bromide a d butyl-glycol from 
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normal butylic alcohol, by N. Grabowsky and A. Saytzeff; 
attempt at the production of a secondary alcohol with the 
ethyl and allyl radicals, by J. Kanonnikoff and A. Sayt¬ 
zeff; on diallyl carbinol, by Michael Saytzeff; on the iso¬ 
merism of the amylenes obtained from the amylic alcohol 
of fermentation, by F. Flavitzky. 

Relative Constitution of Eugenic Oil.—Dr. Max 
Wassermann.—A lengthy paper, not adapted for abstrac¬ 
tion. 

MISCELLANEOUS. 

Chemistry Extraordinary.—Our attention has been 
called to a lengthy review of Mr. ProCtor’s “ Our Place 
among Infinities” which appears in a recent issue of 
the Hour. In it we find, passing over minor prodigies, 
the following truly marvellous passage :—“Now, we 
should like very much to know whether any chemist has 
ever been able to produce a gas which glows of itself or 
becomes red-hot. Long before such a stage is reached 
all known gases explode, and then nothing remains but 
a small particle of dust and a vacuum around it. ' Science, 
in fad, teaches us that to obtain a gas we must first 
possess a substance, and therefore to form an atmosphere 
we must first obtain a solid earth.” Will the writer oblige 
men of science by exploding nitrogen, or hydrogen, or 
oxygen by the application of heat far below redness, or 
indeed at any temperature whatever ? Or will he kindly 
explode any pure gas so that nothing may remain but “ a 
small particle of dust and a vacuum around it ?” We 
should much like to know what kind of man can have 
gravely and deliberately penned such intolerable non¬ 
sense. Did any daily paper commit itself in a similar 
manner upon questions of history, law, politics, or 
theology it would be well-nigh laughed out of existence. 
But physical science is, it appears, so unimportant a 
matter that there is no necessity to employ competent 
men for its discussion. That Mr. Prodtor’s work should 
be reviewed in an article which teems with errors and 
gives evidence of ignorance that would be discreditable in 
a school boy is a disgrace to the age and the nation. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the recovery of alkali from the liquid in which 
esparto, wood, straw, or other material has been boiled. D. A. Fyfe 
and W. H. Bowers, both of Manchester, Lancaster. December 1, 
1874.—No. 4112. The inventors injeCt streams of heated air or hot 
gases from furnaces into the liquid to be evaporated. They also burn 
out the carbon in the residuum in chambers, and employ the hot gases 
issuing therefrom as aforesaid. 

Improvements in the mode of and apparatus or machinery for the 
treatment of fibre and manufacture of pulp, and in the recovery of 
chemicals used. C. H. Roeckner, Newcastle-on-Tyne, Northumber¬ 
land. December 1,1874.—No. 4117. This consists—1. Of a propeller 
forgiving the pulp an upward direction by itself or in combination 
with an uptake. 2. Placing fibre boilers in diagonal position and 
rotating same. 3. Removing injurious material by causing same to 
boil over, or by skiming. 4. Obtaining suCtion in strainers by oscil¬ 
lating fan ; and diagonal blades or a worm are used for propelling 
knots or other impurities. 5* The chemicals are recovered by using 
tanks with compartments below one another, liquor flowing from one 
to the ether; when sufficiently evaporated it is drawn off to 
calciner. 

Improvements in the means of and apparatus for clarifying cane-juice 
the same being also applicable to the production of bisulphite of lime or 
other combination of sulphurous gas, or carbonic acid gas, or other gas 
■with an alkali. B. Hunt, Serle Street, Lincoln’s Inn, Middlesex. (A 
communication from J. Girdwood, Kingston, Jamaica,) December 3 
1874— No. 4153. To carry this invention into effeCt the air in the 
juice- or liquor-box is first exhausted by a Gifford’s injeCtor, which 
causes the sulphurous gas produced in a furnace of ordinary construc¬ 
tion, and washed, as has been hitherto accomplished, by a falling 

shower of water, and then stored in a receiver, to pass therefrom into 
the box; the cane-juice is then allowed to fall into a trough from a 
gutter from the mill. The trough causes the juice to spread into a 
thin stream, so that it falls through the cover of the box into two trays 
(perforated with diamond holes), equally across its whole width, fall¬ 
ing through the holes of the trays in a shower which, owing to the 
shape of the holes, takes a “ fish-tail ” shap e, widening as the fall, 
thereby subdividing the particles of liquor more fully than round holes 
could, and absorbing a larger quantity of sulphurous gas. The cane- 
juice fallen to the bottom of the box is, by the usual adting of the 
injeCtor, drawn up by its lower pipe, its upper pipe at the same time 
drawing from the box a current of thesulphurous gas. At the jundtion 
of these two pipes the sulphurous gas is brought again into diredt 
contadt with the cane-juice, and passes through the injeCtor along 
with it, under a considerable pressure, into the pipe leading into the 
clarifiers; the cane-juice is thus elevated into the clarifiers, and made 
to absorb more of the sulphurous gas. The entire apparatus can also 
be used for the produdtion of bisulphite of lime or other combination 
of sulphurous gas, or carbonic acid gas, or other gas, with an alkali, 
by using water in which lime or any other alkali has been dissolved in 
place of the cane-juice. 

Improvements'in the mode of cleaning cotton-waste, and in utilising 
the fluids employed therein. A. Ford, Woburn Square, Middlesex. 
December 3,1874.—No. 4150. This invention relates to improvements 
in the mode of cleaning cotton-waste, and in utilising the fluids em¬ 
ployed therein, of the charadter described in the Specification of 
Letters Patent granted to the said Alfred Ford, dated January 22, 
1874, No. 269, and the novelty of the present improvements consists in 
employing oleaginous substances for the purpose of liquefying the oil 
contained in dirty cotton-waste, and thereby enabling the same to be 
effedtually pressed out. 

Improved means or method of clarifying impure water or sewage, 
and preparing the precipitate or sludge for re-use. R. Goodall, Armley, 
near Leeds, York. December 3, 1874.—No. 4158. I take common 
ashes, or gas-lime, or waste lime, and add thereto sulphuric acid or 
brown oil of vitriol; I then add water in sufficient quantity to make 
the mass flow along pipes. When the impure waters contain soapy or 
undtuous matter, I use slacked lime first, or the following mortar, say. 
6 parts of slacked lime and 1 part animal carbon ground together with 
water, and agitate. I then add a portion of acid mixture as above, and 
agitate the whole together. To prepare the sludge for re-use I lift it 
on to strainers, and allow it to remain for a time to thicken, and then 
mix it about the proportion of one-third sludge to two-thirds newly 
slacked lime, and grind the mixture, which may then be used to 
clarify. 

Improvements in the manufacture of carbonates of soda. L. Mond, 
Northwich, Chester. December 4, 1874.—No. 4175. This invention 
refers to the produdtion of carbonates of soda, by the process known 
as diredt, by ammonia ; and consists in a purification of the brine,and 
in securing the presence of sulphur during the produdtion of the said 
carbonate. Also in obtaining a more dense monocarbonate. 

Improvements in the manufacture of artificial manures. W. H. R. 
Wise, Duke Street, Adelphi, Westminster. December 4,1874.—No. 
4176. This invention relates to the manufadture of artificial manures 
from various animal, mineral, and vegetable matters, and consists in 
the mode oftreating such matters, and the proportions and conditions 
in which they are mixed. The various matters are treated as fol¬ 
lowsManure is made from blood by mixing it with sulphuric acid 
and soot or ashes, or both, and then drying the mixture. Manure is 
made from the other animal matters by treating them in a similar 
manner after preparing them as follows:—The softer kinds of animal 
and fish offal are reduced to a pulpy state by mechanical means. The 
fat and gelatine are separated from bones, and the harder kinds of 
animal matter by boiling, and the residuum is then boiled under steam 
pressure. Instead of making the matters above enumerated into 
separate manures they may be combined to form one manure. In 
this case the prepared bones are mixed with blood to which sulphuric 
acid has been added ; a quantity of offal is then added, and the mixture 
is stirred, aud sulphuric acid and soot or ashes are added, and the 
whole is dried. 

Improvements in the treatment of hydrocarbons in combination with 
other substances, and in the manufacture of a hard material therefrom . 
G. H. Smith, New York, and H. C. Paterson, George Square, Glasgow. 
December 5, 1874.—No. 4194. This invention relates to the manu¬ 
facture from the substances hereinafter mentioned of a new material 
that is suitable for building and other like purposes. A material 
suitable for blocks and bricks is made from two mixtures. The first 
contains coal-tar, or other analogous hydrocarbon, mixed with small 
broken stones or shingle, a portion of which should be pulverised or 
mixed with sand, so that the interstices between the stones of larger 
size may be properly filled up. The second mixture is composed of 
clay and pitch; sand or chalk maybe substituted for the clay, and 
analogous hydrocarbons for the pitch. The first mixture is mixed in a 
mixing apparatus at a heat which is gradually increased until the pro- 
du<5t| is adhesive to the touch. The second mixture is formed by grinding 
the powder thus obtained, and is added to the first mixture while its 
particles are adhesive to the touch. The mixture of the two compounds 

1 is confined in a close vessel, and heated so as to diffuse the vapours 
uniformly throughout the ingredients. In manufacturing a building 
block, the material having been tested, is removed while hot to moulds, 
and pressed and shaped as required. A valuable material may be 
made by an analogous process to that described above, sawdust or 
vegetable fibres being substituted for shingle, &c. In some cases the 
sawdust or fibre is mixed direCtly with the second compound. In this 
invention the quantity of hydrocarbon is very small compared with the 
other ingredients, and it is made to diffuse itself over the particles of 
the clay. 
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NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Cleaning Engravings.—Will you be good enough to tell me, 
through the medium of the Chemical News, how I can best remove 
stains from engravings ? I have tried a solution of chloride of lime, 
and succeeded in removing the stains, but could not get rid of the lime. 
Though I washed the print for six hours there remained, upon drying, 
a crystalline deposit on the face of the print. If I use a second bath 
of hyposulphite of soda as an anti-chlor will it not be as difficult to re¬ 
move ft from the fibre of the paper as it is to remove the lime? and 
would not the crystallisation of the hypo in the body of the paper be 
just as destructive as that of the lime would be?—Perplexed. 
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Vol. XXXII. No. 845. 

THE DETERMINATION OF MANGANESE IN 

SPEIGELEISEN. 

By WILLIAM GALBRAITH. 

As is well known to those who frequently have occasion 
to determine the amount of manganese in speigeleisen, 
the usual methods are tedious and require great care on 
the part of the analyst. If sodium acetate is used to 
separate the iron, the oxide of manganese retains a con¬ 
siderable quantity of soda, which is extremely difficult to 
get rid of; and, on the other hand, if ammonium acetate is 
used, the precipitation of the manganese is very slow or 
it requires a large excess of bromine. 

Although the above methods have been in use for a 

then heat with rather dilute hydrochloric acid Thp 
contents of the flask very soon dissolves, but it is*well to 
keep shaking the solution while it is being heated to 
prevent loss of chlorine.. It only remains now to deter¬ 
mine the iron left unoxidised in order to arrive at the 
quantity of manganese, which can be done of course with 
potassium bichromate solution. If it is feared that the 
feirous solution may get oxidised by-exposure to the air 

beSfittedPwith mtrbIe/UVnt° thG flask> which can e fitted with a cork and tube, will readily prevent that 

suUs •—SUCCGSS1Ve experiments 1 obtained the following results:— 

No. 

1 
2 

3 
4 

Fe 
Oxidised. 
O’20l8 
0-2103 
0-2396 

0-2435 

Equal to By 
Manganese p. c. Parry’s Method. 

i9,82 20'l6 
'20-65 20-85 

’ 23-53 23-75 
23-88 _ 

npr^rptv iby the acetate of ammonium method 20-55 

of No W3aS d0ne Wlth Sreat — No- 4 i ” 

R is evident of course that there is nothing original or 

long time no attempt seems to have been made to get a I with the us in l°met hod<°fif ^ ^ontl'asts verY favourably 
raore expeditious one, or at all events none have been | or'amtonfut 

lom the filtrate witF ^ Ti • , .. ° . . 

- none 
successful until Mr. Parry showed that a definite oxide 
of manganese could be got which enabled him to 
determine the manganese very accurately and ex¬ 
peditiously. His method is simply to dissolve a weighed 
quantity of the speigeleisen in nitric acid (sp. gr. 1-20) in 
a small pear-shaped flask, evaporate to dryness, and heat 
pretty strongly over a Bunsen burner or spirit-lamp for 
about ten minutes. He then treats the contents of the 
flask exactly as a manganese ore, heating with sodium 
oxalate and hydrochloric acid, and measuring the resulting 
carbonic acid. 

The apparatus he uses (which was devised for the pur¬ 
pose) is, he states, a modification*of Schiebler’s, but as a 

from the filtrate with bromine. It is not at all trouble¬ 
some, does not take long, and has the advantage that the 
on y cnemicals and apparatus required are those which 
aie necessary for the assay of iron ores. 

Ebbw Vale, Mon. 

ON SOME 

NEWLY OBSERVED PROPERTIES POSSESSED 
BY CERTAIN SALTS OF FULMINIC ACID.* 

X . - -»--- - . By EDMUND W. DAVY, M.A., M.D. 
matter of faCt has many advantages over that apparatus, Professor of Forensic Medicine, Royal College of Surgeon- 
excellent as it is. One very decided advantage is that it * 
admits of heating the solution, and altogether it would be 1 Tht? .. r , . 
very valuable in a laboratory, where the accurate estima- ,pri ff ..11 c acid> 01 .tbe fulminates, have not 
tion of carbonates or the measurement of "ases are t r L a en ion which the interest arising from their 

** aie 1 extraordinary properties would lead us to expeCt. This 
1 q nn rlnnhf Him in o 4- __ j .. . 1 • K 

tion of carbonates 
frequently required. 

As everyone, however, has not got the apparatus, I 
thought it would be advisable to show that the manganese 
could be determined some other way. 

It it is admitted that Mn2C>3 can be easily formed, a 

• . L j * • JL IJLlo 

is, no doubt, due in a great measure to their being such 
highly explosive and consequently dangerous compounds 
which ha.ve already occasioned several serious and even 
fatal accidents to individuals whilst making them objects 
of lesearch: they are, therefore, considering the amount number of methods immediately suggest themselves as °c lesearc tneY are, therefore, considering the amount 

being likely to give the amount of manganese, prominent perties^not verv invitingwV°n r'-Study of their pr0‘ 
among which is the well-known method of treating with \ fl ’ e.y mY.iting subjects of inquiry, and necessi¬ 
ty droc.hloric . acid, and passing the resulting chlorine | 0n the pait of those 

senius, faith edition, p. 135). Accordingly I tried that ■ • , fo . , H P N O th 1 expressed by the em- 
method, but although I took every care, and returned to ■a-2!u2\though it.has never yet been 
it again and again I completely failed to obtain accurate or , ‘ f ^ ^ St?tG•’1S .capable> as is well 
even constant results. This seems strange (I may say | lf , 11 ng a nambei of simple and compound 
that Mr. Parry had previously tried and failed also)f and ®a 1wh 1 j?f ^d °^Qed,W1 *h ™°re or le?s explosive pro- 
at first I attributed my failure to the fad that I was not ?e, • s* rtbose salts, by far the most important is the 
getting Mn203, but was afterwards convinced that it is rn^HWnf’ Wfh V? constltut.es> as is well known, 
much easier to get that oxide than at first sight it appears. the percHssloa caps» and of the 
I can scarcely avoid coming to the conclusion that there is niir pun„ USed t? ffire the charSes in 
something wrong with this method of determining free £ i-f nnw a f ?r-dna,nce ’ and for those purposes 
chlorine. 0 lfc 1S .now manufactured in large quantities, and forms a 

The next method I tried proved in every way successful, Imnln^mpnTrr* modern warfare, since b}'its 
I proceed exactly as Mr. Parry does (and find no difficult °f a?C btee1’ mat£hes> and other 
in getting Mn203). 1 grm. of the speigeleisen is dissolved at line? an,? large gans have been fiuite 
in nitric acid (sp. gr. 1-20) in a small round-bottomed 
flask, and evaporated to dryness. When dry the flame,] . T Vng some experiments On the fulminate of 
which may be either a spirit-lamp or a Bunsen burner, is meic.lE>r’ 1 obbei.ved that when that salt and the ferro- 
turned so that the bottom of the flask is cherry-red, for b.°tb m aqu®ous solution> are gently 

* A Paper read before the Royal Irish Academy. 
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least at first, of any gas or solid matter. The development 
of this colouration, under the circumstances stated, being 
considered very singular, and hitherto unnoticed (as far as 
I have been able to ascertain), led me to study the matter 
more closely, to determine the nature of this, coloured 
compound, and of the changes taking place in its forma- 

On prosecuting this inquiry, I further ascertained that 
when the purple compound was fully developed, if the 
heat was continued for some time, or moie quickly if the 
temperature was raised to and maintained at the boiling- 
point, the purple colour gradually disappeared, the liquid 
acquiring a light yellow tint, whilst more and more of a 
reddish brown solid matter (which was ascertained to.be 
the peroxide of iron) was produced ; these changes being 
accompanied by the evolution of more or less of ammonia, 
and by the mixture, which was at first quite, neutral, 
acquiring a strong alkaline reaction. The solution being 
filtered, and concentrated by evaporation, was found to 
yield small prismatic crystals of a colourless or very light 
yellow salt, which appears to be a double cyanide of 
potassium and mercury. . ... 

Considering that the principal feature of interest in the 
reaction of the fulminate on the ferrocyani.de was the.for¬ 
mation of the purple compound, my attention was chiefly 
directed to its investigation. But I soon ascertained that 
this compound was a substance of a very unstable charac¬ 
ter, and that it presented great difficulties in the way of 
its’separation from the matters with which it was asso¬ 
ciated, as procured in the reaction referred to; and not 
being able to obtain it in a pure or suitable state to sub¬ 
mit Tt to actual analysis, I was for a considerable time 
unable to obtain any clue as to its real nature, further than 
it was some organic compound of iron, in which cyanogen, 
or at least its elements, were constituents. 

At last it occurred to me that the colouration observed 
might be in some measure connected with the formation 
of the fulminate of iron ; and on making some of that salt, 
and comparing its reactions with those of the compound 
referred to, many points of agreement between them were 
at once perceptible. I may observe that the fulminate of 
iron is readily obtained by the action of metallic iron on 
the fulminate of mercury suspended in water. Thus if 
about equal bulks of the fulminate and of fine iron filings 
are placed in a small stoppered bottle, which is then filled 
with distilled water, and being closed is occasionally 
agitated, the liquid in a short time acquires a yellovvish 
tint, which gradually deepens in colour, whilst the filings 
become tarnished, and more or less of mercury, in the 
form of minute globules, make their appearance. After a 
few hours the decomposition of the fulminate of mercury 
will be more or less complete, and on filtering the mixture 
a dull yellow liquid is obtained, which holds the fulminate 
of iron in solution. This fulminate, as so obtained, was 
described by my late father amongst several other com¬ 
pounds of fulminic acid, which he was, I believe, the first 
to discover, during his elaborate researches on that acid. 
This salt was observed by him to produce, when treated 
with diluted acids, a fine red or purple colour, which dis¬ 
appeared after some time, evolving hydrocyanic acid 
amongst other products. He also found that a somewhat 
similar colour, rapidly changing to a bluish black, with a 
precipitate of that colour, was developed on heating this 
fulminate. 

But this development of colour only occurs in the case 
of the freshly prepared fulminate of iron, for the salt, 
being one of very great instability, commences almost 
immediately after its formation to undergo spontaneous 
changes, which are attended by the separation of a dark 
brown substance, even when the solution is kept excluded 
from the air in a well stoppered bottle: and after such 
changes have taken place it ceases to develop, either by 
the aClion of acids or by heat, the colouration just stated. 
My father also observed that alkalies produced in freshly 
prepared fulminate of iron a dull green precipitate, quickly 
changing to a brown colour, which is obviously due to the 

separation of iron as an oxide from the fulminate of iron 
And I have myself observed that the light yellow liquid 
which remains after the aCtion of the alkalies and the 
separation of the oxide at once develops a fine port-wine 
colour when it is treated with diluted acids, and that the 
colouration so produced is much more stable than that 
developed by direCtly treating the fulminate of iron 
similarly ; and that this red- or purple-coloured compound 
resembles in all its chara&ers that produced in the new 
reaction of the ferrocyanide on the fulminate of mercury 
already referred to. 

As to the singular development of colour when the ful¬ 
minate of iron is treated with dilute acids, I am not aware 
that any explanation has as yet been given ; and the one 
that I would now suggest accounts for its production, not 
only in the case of the fulminate of iron, but also in the 
new reactions which I have myself recently observed, and 
explains some of the properties of this curious purple- 
coloured compound. To make the explanation I would 
offer intelligible, I should first observe that fulminic acid is 
generally regarded as a bibasic acid, which is capable of 
forming two classes of salts, viz., the neutral and the acid 
salts. In the first, the two atoms of hydrogen in the 
hydrated acid (H2C2N2O2) are replaced either by two 
atoms of a monad metal, as in the case of the fulminate ol 
silver (Ag2C2N202), or by one atom of a dyad metal, as in 
the fulminate of mercury (HgC2N202). In the second 
class we have either one atom of hydrogen still retained, 
whilst the other is replaced by a monad metal, as in the 
case of the acid fulminate of silver (AgHC2N202), or two 
atoms of hydrogen are retained (the molecule of fulminic 
acid being doubled) where a dyad metal occurs, as in the 
acid fulminate of mercury (Hg^^^C^)- Now as 
iron in most of its combinations plays the part of a dyad, 
we should express its neutral fulminate thus, FeC2N202: 
and when this salt is treated with a diluted acid there is 
formed, as I conceive, an acid fulminate of iron (a hitherto 
undescribed salt) by the following reaction, where, for 
example, sulphuric acid has been employed,— 

2FeC2N202+ H2S04 = FeH2(C2N202)2 + FeS04, 
and that it is this acid fulminate which possesses the red 
or purple colour, whilst it is at the same time much more 
stable or less prone to decompose than the neutral salt. 
If this acid fulminate is treated with an alkali its purple 
colour disappears, owing, as I conceive, to the formation 
of a neutral double fulminate of iron and the metal of the 
alkali, which is a colourless salt in dilute solution ; thus 
in the case of potash being added to the acid fulminate of 
iron, there would be a double neutral fulminate of iron 
and potassium formed, according to the following 
rea<5tion t_ 

FeH2(C2N202)2 + 2KH0 = FeK2(C2N202)2 + 2H20; 
and this colourless solution being treated with a diluted 
acid again develops the purple colour by the re-formation 
of the acid fulminate, as the following equation indicates 

FeK2(C2N202)2 + H2S04= FeH2(C2N202)2 + K2S04. 

Or, again, if to some freshly prepared fulminate of iron a 
dilute solution of caustic potash be carefully added, the 
mixture will continue (as I have observed) neutral so long 
as the alkali produces a further precipitate of the oxide of 
iron ; and when it ceases to do so, if the mixture be then 
filtered, a light yellow solution will be obtained, which 
holds dissolved, as I conceive, a double neutral fulminate 
of iron and potassium resulting from the displacement of 
one-half the iron in the neutral salt, as is shown in the 
following equation :— 

2FeC2N202 + 2KH0 = FeK2(C2N20)2 + Fe0-j- H20 ; 

and this double fulminate develops, as before observed, 
the purple colouration when treated with a diluted acid, 
and again becomes colourless, or very nearly so, on adding 
an excess of alkali, especially after the application of heat, 
and the colour can be again restored by acidifying the 
mixture, and these changes may be produced many times 
in succession. 

For the production of the acid fulminate of iron the 
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double neutral salt is much preferable to that of the simple 
neutral fulminate of that metal, as in the latter case there 
will be produced, as before shown, a proto-salt of iron, 
which readts on the acid fulminate, occasioning its more 
or less rapid decomposition. 

I may further observe that on heating the double ful¬ 
minate just described there will be developed the red or 
purple colouration, unless there is present too great an 
excess of alkali. This remark, however, does not apply 
to the case of ammonia, the excess of which being expelled 
by heat does not interfere with its production. 

This development of the acid fulminate by heat is not so 
easily accounted for as where it has been due to the adtion 
of acids ; it may, however, depend on the circumstance 
that the simple neutral and double fulminate of iron, are 
both easily resolvable by heat under certain conditions 
into the acid fulminate. 

I shall now point out how the explanation I have given 
of the production of the purple colouration in the case of 
the fulminate of iron may likewise serve to account for the 
similar development of colour, which I have myself 
observed, in the reaction of the ferrocyanide of potassium 
on fulminate of mercury. My experiments would seem 
to show, that when those compounds readt on each other, 
there is at first formed, amongst other products, the 
double fulminate of iron and potassium, which, like that 
salt prepared diredtly, as already described, from the ful¬ 
minate of iron, passes into the purple acid fulminate 
of. that metal, on being heated or treated with diluted 
acids ; the. following formulae and equation explaining 
the production of the double salt, accompanied, as it is in 
this case, by the cyanide of mercury and potassium :—• 

2HgC2N202 + K4FeCy6 = FeK2(C2N202)2 + 
+ 2 H gCy2 + 2 KCy. 

Amongst other faCts which might be mentioned in sup¬ 
port of the foregoing statement is the following one that I 
have observed, that when the ferrocyanide of potassium 
and the fulminate of mercury, along with water, read on 
each other at the ordinary temperature, the mixture after 
a short time acquires a yellowish tint, which gradually 
passes into that of a reddish shade; and if a portion of 
the mixture in this early stage of readion be treated with 
a drop or two of any dilute acid, or is heated, the deep 
purple colouration which results when the double fulminate 
is similarly aded on will at once be developed. I shall 
now briefly notice some of the more charaderistic pro¬ 
perties of the acid fulminate of iron as obtained by the 
adion of the ferrocyanide of potassium on the fulminate of 
mercury, most of my experiments having been made on 
that salt as so procured. When that compound is dis¬ 
solved in water it appears to possess, at the ordinary tem¬ 
perature, considerable stability, for it has been exposed to 
the air and even light in an open vessel for several weeks 
without its appearing to undergo any change of colour ; 
but when the solution is allowed, even spontaneously, to 
evaporate to dryness, the dark purple residue very soon 
passes to a brown colour, from the decomposition of this 
salt, and the separation of its iron in the form of peroxide ; 
and this proneness to decompose in the dry condition may 
account for the residue not exploding on the application 
of a strong heat, the salt having quietly decomposed before 
reaching the temperature necessary to explode it or other 
fulminates; and I may further observe, that even in 
aqueous solution it soon decomposes if the temperature is 
raised to the boiling-point, its decomposition being attended 
with the separation of peroxide of iron and ammonia. 

It does not appear to be soluble in ether, chloroform, 
bisulphide of carbon, or in benzol, though it is readily dis¬ 
solved by alcohol. 

It is quickly decomposed by strong acids, with the 
evolution of hydrocyanic acid and the development of 
Prussian blue, and even in their diluted condition the 
same occurs, but more slowly. 

The caustic alkalies, at the ordinary temperature, slowly 
decolourise its solution ; with the assistance, however, of 
heat that effedt is quickly produced. 

It appears to possess but little, if any, disposition to 
assume, a crystalline form, for as yet all my attempts to 
obtain it separately in such a condition have been un¬ 
successful. 

Several experiments were made as to the effedts of dif¬ 
ferent metallic salts on this compound, but no very 
characteristic results were observable, except in the case 
of the nitrate of silver, which produced a dull bluish pre¬ 
cipitate, leaving the liquid colourless if sufficient of the 
silver salt be added. This precipitate, however, is one of 
great instability, for it very soon loses its blue colour 
(even when lying at the bottom of the stratum of liquid 
from which it has been precipitated), and becomes of a 
white or yellowish white appearance. 

If, however, while it still retains its blue colour, it is 
treated with diluted hydrochloric acid, or with an alkaline 
chloride, the solution regains its original purple colour, 
whilst the chloride of silver precipitates ; but if the addition 
of the acid or chloride be delayed till after the precipitate 
has become white, then both fail to reproduce the purple 
colouration, owing to the previous decomposition of the 
silver compound. 

This red or purple combination appearing to be but 
little affedted by many of the metallic salts seems to 
strengthen the view I have taken as to its nature, for had 
it been a peculiar cyanogen compound, such as we have 
in the case of the ferro-, ferri-, and nitro-ferricyanogen, as 
well as in other compound salt radicals of that substance, 
we should have expedted that it would have produced very 
characteristic effects with different metallic salts. 

I may further observe that the same compound is formed 
when the ferricyanide of potassium (or as it is better 
known under the name of red prussiate of potash), instead 
of the ferrocyanide of potassium (the yellow prussiate), in 
aqueous solution is heated along with the fulminate of 
mercury, and that it, as well as the ferrocyanide, even 
without the application of heat, give rise to, but more 
slowly, the formation of the red or purple combination, the 
ferricyanide adting, however, in this respedt more readily 
than the ferrocyanide. 

Lastly, I may add that I found that a similar purple 
compound was produced when the fulminate of silver was 
substituted for the mercurial salt in the reactions referred 
to, and that it is probable that some at least of the other 
fulminates would give rise to like effedts. 

I regret that the results which I have brought before the 
Academy are not, in some respedts, of a more definite 
character; but all who have experimented on the fulminates 
have experienced the great difficulties of such enquiries, 
arising from their instability and complexity of constitu¬ 
tion ; but I hope before long to be able to investigate more 
fully the subjedts of this communication, as well as other 
matters bearing on them. I trust, however, that the 
results of the observations which I have already made may 
not be considered as devoid of interest, as any fadts which 
may extend our knowledge of fulminic acid (a compound 
regarding the true nature of which chemists are not yet 
agreed) must possess more or less interest in a scientific 
point of view ; and it is well known that many fadts and 
observations, which at first have been regarded as mere 
matters of interest to men of science, have afterwards 
proved of much pradtical utility. 

Verification of Instruments.—The Kew Committee 
of the Royal Society give notice that in order to afford to 
the public greater facilities for the verification of instru¬ 
ments at Kew than have hitherto existed, they are pre¬ 
pared to undertake the transport of instruments, &c.,from 
London to Kew and back, free of charge. With this ob» 
jedt they have made arrangements for Mr. R. Strachan, of 
the Meteorological Office, it6, Vidtoria Street, to receive 
at that office any instruments intended for verification. 
As soon as the instruments have been verified and are 
returned to London, notice will be sent from Kew to the 
parties concerned. 
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By Dr. A. W. HOFMANN. 

(Continued from p. 37.) 

The ice and salt mixture, which is added for comparison, 
will be seen to be much more efficient and much cheaper 
than all mixtures, if it is intended to use the materials 
only once. The second mixture, Glauber’s salt and 
hydrochloric acid, cannot he re-used, as likewise the last 
mixture in the table, These two are still relatively 
cheap. The mixture, which, by evaporating the solution 
of the saline residue, can easily be restored to its original 
state (nitrate of ammonia and sal-ammoniac), requires 
such a heavy outlay that it would be out of the question 
if used only once. It was used in an apparatus by S. 
Charles, which first became known at the Paris Exhibi¬ 
tion of 1S67. This consisted of a small wooden cask 
with a perforated lid. The inner vessel containing the 
articles to be frozen was made of tin, and was fitted with 
a screw-thread so that when caused to revolve it effec¬ 
tively mixed the salts and the water. Another modi¬ 
fication, by Toselli and Co., of Paris, is known as 
the glaciere italienne roulante.f It consists of a tall tin 
capsule in which a conical tin tube is suspended. A 
good cover connects both vessels, and the internal tube in 
which are put the materials for the ice-cream is also 
stoppered separately. The freezing mixture occupies the 
annular space around the tube. When charged the whole 
apparatus is wrapped up in cloth and rolled up and down 
upon a table. In efficiency both forms of apparatus are 
nearly equal, but the first mentioned is more convenient. 
Neither has come extensively into use, at least not in 
places where ice is to be procured. It is necessary to 
work upon large quantities in obtaining trifling results. 
4 kilos, of mixture yield scarcely 1 kilo, of ice-eream 
of less firmness than that prepared with ice and salt, 
or a little more than i kilo, in summer. Where cold 
spring-water is not to be had, or where no cole] cellar 
exists the result is altogether doubtful without repeating 
the operation twice over, the first process being the 
preparation of cold water, which is too tedious. 

1 he evaporation of the saline solution in order to 
recovei the salt is a task such as does not otherwise 
occur in the kitchen, and requires some care in its 
performance. The total of the process is not adapted 
for domestic airangements even though the expense of 
restoring the salts be insignificant. 

We have now to examine in how far the solution of 
salts is available for the production of ice on a com¬ 
mercial scale. This question can be arithmetically 
answered by means of the figures given in the table. 
To prepare 1 kilo, ice from water at the mean tempera¬ 
ture of 120 C., not much less than 120 heat-units will 
Je consumed if we take losses into consideration. This 
amount is, indeed, yielded by the mixture of nitrate of 
ammonia and sal-ammoniac, but little more than the 
half of this falls below o° C., since the substances used 
in the most favourable case will have this initial tempera¬ 
ture. 1 he cold still contained in the spent mixture, 
when no longer applicable for freezing, may, indeed, be 
transferred to the water used in a fresh mixture, and 
thus the total cold of solution below o° may be con- 
ceivably utilised, losses being neglected. We require 
therefore, 3 kilos, of water for 1 kilo, of ice, and in the 
legeneiation of the materials these 3 kilos, of water 
must be evaporated by artificial heat. The effect of 
1 kilo, of coal burnt under the evaporating pan amounts 

* ‘‘Berichte iiber die Entwickelung dcr Chemischen Industrie 
Wahrend des Letzten Jahrzehends.,’ 

I- Bad. Gew., 1868,106. Wagn. Jahnsber., 1867, 538, and 18G8, G05. 

to little more than 6 kilos, of steam. Consequently 
1 kilo, of coal yields little more than 2 kilos, of ice, 
overlooking, too, the mechanical power required. This 
result is very unfavourable since other ice-machines pro¬ 
duce a better effeCt—the ammonia apparatus four to 
five times greater. Hence no arrangement for the 
manufacture of ice on the large scale has been con¬ 
structed on this principle, although it would have a 
great advantage in simplicity of structure, requiring 
merely open vessels. Nor can we expeCt that the cir¬ 
cumstances will ever appear more favourable, except 
salts are discovered which during their solution produce 
a fall of temperature several times greater than that of 
the known mixtures. But this is improbable, since all 
known salts have been examined in this respeCt. If 
common salt were so costly a body that its recovery 
were desirable, not more salt than would serve for 4 
kilos, of ice could be recovered by the consumption of 
1 kilo, of coal in evaporating the spent mixture. 

We may finally mention that in 1869 Riidorff* ex¬ 
amined the fall of temperature to be obtained by the 
solution of single salts. His table of results contains 
20 salts, among which we call attention to two not yet 
mentioned, as they produce the lowest temperature of 
any single salt ; the sulphocyanides of ammonium and 
of potassium. 105 parts of the former dissolved in 100 
parts of water produce a fall of 3i‘20; 13a parts of the 
latter in 100 parts water lower the temperature 34'5°. 

(To be continued.) 

BLOWPIPE IMPLEMENTS. 

By P. CASAMAJOR. 

The title of this communication obliges me to explain 
that I have no intention of adding to the formidable list 
of appliances which dealers include under the name of 
complete set of instruments for blowpipe analysis. 

I propose to describe a new form of pocket blowpipe 
and an easily constructed apparatus for holding charcoal 
and other supports, and to call attention to supports made 
of common things that are found everywhere whose use 
1 have had to adopt from time to time as emergencies 
arose. 

Pocket Blowpipe.—In his incomparable book, “ On the 
Use of the Blowpipe in Chemical Analysis and Mineralo- 
gical Determinations,” Berzelius says that “ As it is 
very desirable,, especially for those who study mineralogy, 
that the blowpipe should take up little room and be con¬ 
venient to carry without depriving it of its essential 
qualities, several chemists have endeavoured to attain the 
last limit of simplicity in the construction of this instru¬ 
ment. The most remarkable blowpipes in this respeCt 
are those of Tennant and of Wollaston.” 

Not being fully satisfied with these, nor with other 
forms which have come under my notice, I have en¬ 
deavoured to attain “ the last limit of simplicity” in the 
instrument represented in Figs. 1 and 2. The former 
represents the blowpipe packed for carrying in the pocket 
with the jet put away inside of the main tube, while Fig. 
2 represents the same instrument with the jet in its place 
when ready for use. The main tube is a cylinder with an 
elliptical section, which is preferable to a circular section 
as the curved jet takes up considerable room in one 
direction, which would entail the necessity of having a 
circular tube of about half diameter. This would be 
clumsy to carry and inconvenient to blow into. A tube, 
whose section is an ellipse with a major axis of half an 
inch, may be made quite flat, affording a small package 
for the pocket and a convenient mouthpiece. 

In Fig. 2, representing the blowpipe as mounted for 
work, I have sketched with dotted lines another blowpipe 

* Riidorff, Ber. Chan. Gcs., ii., 68. Dingl.Pol. y.,cxciv.,57, Wagn. 
Jahresber., 1869, 508. 
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with a jet of the usual shape, that the portability of the 
new blowpipe may be appreciated, while it may be seen 
that in every essential quality it does not differ from the 
one with the full length of stem. 

For the length of blowpipes Berzelius gives the distance 
of 8 inches from the mouthpiec.e to the tip of the jet, 
adding, however, that for every operator this distance 
must be such as to afford the clearest view of the sub¬ 
stance under examination. A blowpipe similar to the one 
represented in Figs, r and 2, which IJiave in my posses¬ 
sion, and whose length from the mouthpiece to the tip of 
the jet is 8 inches, has a main tube whose length is only 
4! inches. The relation of 4J to 8 is a trifle less than 
that of Dr. Wollaston’s blowpipe as given by Berzelius in 
the two conditions of being packed for the pocket and 
ready for use. This advantage is obtained by using a 
curved jet, which also enables the flame to take a more 
convenient direction than with straight but oblique jet of 
Dr. Wollaston’s blowpipe. 

Fig. 2. 
Sr ale Zz ’. 

Fig 1. 
Seale Zz 

the socket in which the jet is inserted is formed by a tube 
soldered at both ends in the interior of the blowpipe. It 
is indicated by dotted lines in Figs. 1 and 2. On the side 
of this tube a hole is pierced to allow the air to pass out 
into the jet. 

When the jet is put up in the interior of the stem, it 
may be wrapped up in a piece of paper to keep it from 
dropping out. When needed it may be picked out or 
shaken out. 

Mouthpieces.—Extra mouthpieces of horn, wood, or 
ivory should be avoided, as they invariably fit loosely. 
Berzelius advises that blowpipes be made either of silver 
or tin-plate without extra mouthpiece ; those made ot 
brass are disagreeable to the mouth and leave a bad 
smell on the hands. Although silver is a better, conductor 
of heat that any other substance, Berzelius tells us that 
he was never inconvenienced by the heating of his silver 
blowpipe even after very prolonged blowing. 

Plating brass with either silver or nickel can only be 
considered as a palliative, as the nobler metal soon wears 
off. German silver is a very good material for blowpipes, 
as it is almost free from taste and smell when clean, and 
is a bad conductor of heat. 

For blowpipes made of baser metals, mouthpieces may 
be made of silver and soldered on. I can propose another 
material which fits tightly on the stem, which is pleasant 
to the mouth, and which may be renewed in a few seconds 
at a trifling expense. This consists of a piece of rubber 
tubing slipped over the mouth of the blowpipe. 

Charcoal Holder.—Charcoal, although one of the most 
necessary agents in blowpipe analysis, is also one of the 
most troublesome on account of its bulk, which is dispro¬ 
portionate to that of every other substance employed in 
determinations of this kind. This defedt is aggravated by 
the circumstance that only a small portion serves as 

If the stem of the blowpipe is made in two pieces, while 
the jet is made with a double curve, the length when put 
up for the pocket can be reduced to 3J inches, which gives 
the still smaller relation of 3\ to 8, which I believe has 
never before been attained. I have one of these dimen¬ 
sions whose stem is formed of two conical portions with 
circular se&ions. When packed for carrying, one cone fits 
within the other, and the curved jet is placed inside of the 
inner cone. As the stem when developed is longer than 
when made of only one piece, the jet is shorter and less 
curved than that represented in Figs. 1 and 2, and it finds 
ample room in the inner cone. By making the two 
portions of the stem cylindrical, and screwing them 
together, a more clumsy and expensive instrument is 
obtained, but also one whose portions are held more 
firmly together. 

To avoid projections on the surface of the blowpipe, 

Fig. 3. 
Sca le Zz 

f 

Fig. 4. , 
acrbiMzl c:,~e 

support, while the greater part is used as a handle to keep 
the useful portion at a safe distance from the hand of the 
operator. A consideration of this and a desire of econo¬ 
mising a troublesome agent induced me to cut up my 
charcoal into blocks of various sizes, about as long as they 
were wide, which I tried to-hold before the blowpipe 
flame by means of tongs and forceps. Finding the use of 
these inconvenient, I was led to adopt the charcoal holder 
represented in Figs. 3 and 4, which differs from tongs and 
forceps in holding the charcoal from behind so that no 
portion of the holder comes between the charcoal and the 
flame, and in being able to hold the charcoal firmly with¬ 
out any pressure from the hand of the operator. 

This holder is made of metallic strip somewhat less 
than £ inch wide, and of sufficient thickness not to bend 
when in use. German silver is the best material, for 
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reasons already pointed out. Two strips are cut about 
inches long, and bent in such a way that each piece has 

one of the jaws for holding the charcoal, and a projection 
for varying the distance between the jaws. After giving 
to each piece its proper shape they are placed in position 
and strapped together with two pieces of the same metal. 
These should not be put on too tightly, as a certain free¬ 
dom should be allowed to regulate tha opening between 
the jaws. 

Clay Pipes for Support.—Fragments of a clay pipe 
bowl and even pieces of pipe stems held before the blow¬ 
pipe flame form excellent supports for exhibiting the 
colours which metallic oxides afford with borax and salt 
of phosphorus. These fluxes, on being heated, coat the 
surface of the white clay with a glaze, on which may be 
seen the colours due to the oxidising and the reducing 
flames. The flux should first be melted so as to coat the 
white clay with a transparent colourless glaze. If now 
we add a substance containing copper and expose the 
glaze to the oxidising flame, a bright green enamel will 
be obtained. If now a portion of the edge of the enamel, 
or some other small part of the glazed surface, is touched 
with the reducing flame the dark red colour of cuprous 
oxide will be exhibited by the side of the colour due to 
the oxidising flame. In the same manner, with manga¬ 
nese, the oxidising flame will give a violet enamel, which 
may be decolourised in spots by the redu<5tion flame. 

The fragments of baked clay may even, to a certain 
degree, replace charcoal as supports to effeCt reductions to 
regulus and to exhibit some of the rings presented by 
volatile metals. These reactions are best shown by 
mixing the substance under examination with cream of 
tartar or one of its substitutes, such as a mixture of 
carbonate of soda and flour. 

After being carbonised by the application of a reduction 
flame the mass may be triturated with water in an agate 
mortar. Ihe metallic grains obtained with cream of 
tartar are even larger and more distinct than those 
obtained with carbonate of soda on charcoal. The rings 
exhibited by volatile metals are best seen if they are 
coloured, as those exhibited by lead and bismuth. White 
rings are not plainly seen on white clay, but may be 
exhibited on pieces of red or black terra cotta. 

When using pieces of white clay before the blowpipe it 
is interesting to notice that an oxidising flame leaves the 
clay white, while a reduction of flame gives immediately 
a grey tinge which deepens as more carbon is deposited. 

I have called attention to these supports as the material 
is always at hand and forms a great resource to a chemist 
who may not have either charcoal or platinum wire at 
hand. The pieces of clay pipe may be held in the char¬ 
coal holder already described, or with tongs or forceps, or, 
at the last resort, by pieces of wire conveniently twisted. 

Other Supports.—When chalk is heated before the 
blowpipe nearly the whole of its carbonic acid is driven 
off, but the lime that remains keeps the shape of the 
chalk, and may, on account of its infusibility, be used as 
support to effeCt reductions of metallic substances and to 
hold. cupels of bone-ash. These are made by boring 
cavities in the chalk, which are afterwards filled with bone- 
ash slightly moistened. The surface of the cupel is 
formed by pressing on it with the agate pestle. Berzelius 
recommends that cupels be made in this manner in 
cavities made in charcoal. I have substituted chalk for 
charcoal, as the latter burns away too rapidly from under 
the cupel. If no bone-ash is at hand a slight depression 
may be made on the surface of the chalk itself, and on 
this scorifications and cupellations may be carried on as 
lime is very porous as well as infusible. As the surface of 
the lime cracks into little fissures it is better to heat it 
first and press it down with the agate pestle. Even after 
this has been done care should be taken to prevent loss of 
material by keeping a constant watch on the ^lobule of 
workable lead as it dwindles down. 
. Another material to form supports for cupels is found 
in fragments of black-lead crucibles, in which cavities are 

easily bored. The charcoal holder before described may 
serve for these supports of graphite or of chalk. 

Brooklyn, January 7, 187G. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

January 29th} 1876. 

Professor Gladstone, F.R.S., President, in the Chair. 

The following candidates were elected Members of the 
Society:—Sir John Conroy, Bart., M.A., and H. T. Burls. 

The Secretary then read a communication from Mr. J. 
A. Fleming, “ On the Polarisation of Electrodes in Water 
Free from Air." The experiments described were under¬ 
taken in order to meet objections which had been raised by 
Prof. Rowland to a previous paper by the author, in which 
he endeavoured to show that when an electrolyte flows in 
a very strong magnetic field the electromotive force gene¬ 
rated by its motion effeCts the electrolysis of the liquid—a 
faCt which he holds to be proved by the subsequent polari¬ 
sation of the electrodes. Prof. Rowland considered that 
the elfeCt observed was due to the presence of dissolved 
air, and, conversely, that in air-free water, at any rate 
with the same electromotive force, similar effeCts would 
not be observed. These doubts raise the two questions— 
(1) In air-free water can platinum electrodes be polarised 
by a very small electromotive force to the same degree and 
with the same facility as in aerated water; and (2) is this 
very feeble polarisation really a decomposition of the 
electrolyte ? To test the first point experiments were 
made with a voltameter containing dilute sulphuric acid, 
which had been previously boiled, the voltameter being 
connected with a Sprengel pump. The platinum plates 
were aCted on by a very small external electromotive force 
for one minute, and the effeCt of the polarisation current 
due to this action noticed on an extremely delicate gal¬ 
vanometer, the effeCt of the direct current employed being 
also noted. After a series of observations had been made, 
using different amounts of electromotive force, the dilute 
acid was removed, and, after being thoroughly aerated, 
replaced in the voltameter. On repeating the experiments 
with this one change in the conditions, the results obtained 
were almost identical, from which faCt the author concludes 
that the first question maybe answered in the affirmative. 
With regard to the second, Mr. Fleming believes that the 
assertion that polarisation is decomposition of the electro¬ 
lyte has never been called in question, and in proof of it 
describes an experiment, showing that when acidulated 
water flows rapidly past slightly polarised plates the cur¬ 
rent which they give is very much diminished, while by 
causing the water to flow slowly but slight change is pro¬ 
duced. This seems to indicate that there is something on 
the plates which can be wiped off mechanically, and it can 
only be a product of electrolysis. 

Prof. Foster, while admitting the accuracy of Mr. Fle¬ 
ming’s experiments, doubted whether he was justified in 
definitely ascribing polarisation to chemical aCtion. He 
thought that, even though the effeCt.be proved not to be due 
to dissolved air, we must look for some cause other than 
chemical aCtion ; for it has long been acknowledged that 
the decomposition of water requires an electromotive force 
considerably in excess of that employed in these experi¬ 
ments. 

Prof. Gladstone then made a brief communication on 
“ The Photography of Fluorescent Substances.” He ex¬ 
hibited several photographs taken of white paper, on which 
devices had been previously drawn with solutions of sul¬ 
phate of quinine, c&sculine, &c., and one was taken in 
the room. He remarked that the leaves of trees come out 
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dark in a negative as the> contain the fluorescent sub¬ 
stance chlorophyll, and suggested that the irregularities 
of colour observed in photographs of oil paintings are pro¬ 
bably due to the intermixture of fluorescent substances in 
the paints used. 

Mr. Meldola referred to Prof. Vogel’s experiments on 
the effedt produced on the resulting photograph by the 
addition of a fluorescent substance to the collodion, 
thereby increasing the sensitiveness of the plate to parti¬ 
cular rays. 

Mr. S. P. Thomson, B.A., B.Sc., then gave a summary 
of the recent experiments made in America by Mr. T. E. 
Edison, Dr. Beard, Prof. Houston, and others upon the 
new phase of eledtric manifestation—the so-called etheric 
force. This force is characterised by a faint spark, the 
only evidence in fadl yet known of its existence. It may 
be obtained from the iron core of any eledtro-magnet, or 
from a metallic bar slipped into the coil in place of the 
core, but only when the battery circuit is being interrupted, 
as may be done by introducing into the circuit an auto¬ 
matic contadt-breaker. The sparks so produced are 
apparently without polarity; devoid of chemical or 
physiological effedt; affedt neither eledtroscopes nor gal¬ 
vanometers : and are stated to be retro-adtive, being ex¬ 
hibited when one end of a wire through which they are 
passing is brought round to touch the wire. A detailed 
description was then given of experiments on this force 
conducted in the physical laboratory at South Kensington, 
some of which were confirmatory of the published re¬ 
searches of the discoverers, while others were at variance 
with them. Great pains had been taken to avoid leakage, 
and to distinguish the effedts from those of ordinary induced 
currents. The batteries and coils employed were insulated 
from the earth as well as from the other portions of the 
apparatus. A bar of zinc placed above the poles of a 
powerful eledtro-magnet, or within its coils, was found to 
give better results than one of cadmium, which is recom¬ 
mended by the discoverers. The sparks, which resembled 
those of dynamic eledtricity, were of inappreciable length, 
and far too faint to ignite gun-cotton, or illuminate a 
delicate Geissler’s tube. It was also found that when a 
bar of zinc was placed within the coil of an eledtro-magnet ; 
in the place of its core, and joined by a wire to the 
gas-fittings of the building, faint but distindt sparks could 
be drawn from any portion of this wire by a second wire 
proceeding from another part of the gas-pipes. Another 
peculiar effedt was observed when the wire attached to one 
end of the zinc bar, and armed at its extremity with a thin 
iron wire, was rubbed lightly against the other end of the 
zinc bar, sparks being thus obtained, apparently passing 
from one pole of the zinc bar, through the wire, to the 
other. 

Dr. Stone believed he had detedted a distindt galvanic 

taste on applying to the tongue the wire through which 
the “ force ” was passing. 

Prof. Foster suggested the use of an eledtro-dynamo- 
meter to ascertain the eledtromotive force of the current 
exhibiting these sparks, as its indications would be inde¬ 
pendent of diredtion of current. 

GLASGOW PHILOSOPHICAL SOCIETY; 
(Chemical Section). 

Ordinary Meeting, January ijth, 1876. 

Professor John Ferguson, M.A., President, in the Chair. 

Professor Dittmar, F.R.S.E., submitted three commu¬ 
nications from the chemical laboratory of Anderson’s 
University. The first was by Messrs. Dittmar and D. R. 
Stewart, and was entitled “ Notes on Aqueous Alcohols.” 
In the course of an investigation on the vapour-tension 
and other physical properties of allyl alcohol and on the 
propyl alcohol, which they started some time ago, the 
authors were led to study somewhat minutely the com¬ 
portment on distillation of aqueous allyl alcohol, and the 
results they arrived at induced them to extend their experi¬ 

ments to aqueous ethyl and methyl alcohol. The paper 
laid before the sedtion embraced the results of this 
collateral inquiry. It dealt first with allyl alcohol, and 
gave an account of the means taken for the purification of 
the crude produdts. 500 grms. of glycerin, 125 grms. of 
crystallised oxalic acid, 1 grm. of sal-ammoniac, and 1 grm. 
of common salt were mixed and subjedted to slow distilla¬ 
tion. The fradtion coming over between 195° and 260° 
was taken as containing the allyl alcohol, and was rendered 
alkaline with caustic soda and boiled, small additional 
quantities of the alkali being introduced from time to time 
so as to maintain an alkaline readtion ; and this operation 
was continued until the mixture remained alkaline after 
several hours’ boiling. The acids originally present as 
such, or as ethers, haying thus been rendered non-volatile, 
the mixture was distilled, and from the distillate the allyl 
alcohol separated out by fradtional distillation, and treat¬ 
ment of the proper fradtions with dry carbonate of potash. 
The crude alcohol thus obtained is contaminated mainly 
with water and acroleine. Acid sulphite of soda was used 
to eliminate the latter, the distillations being continued 
until the specific gravity of the alcohol remained constant 
at 0-8576 at 150 (water of 15-5°= 1). The authors perse¬ 
vered with the resulting produdt, and in the course of their 
attempts to pass from a nearly anhydrous to really absolute 
allyl alcohol, they were struck by the obstinacy with which 
this alcohol retained the last remnants of water, and more 
still by the observation that the boiling-point rose as the 
dehydration progressed. The latter observation led to the 
institution of a series of distillation experiments with syn¬ 
thetically prepared aqueous alcohols of known strengths. 
(The results of these distillation experiments, and others 
involved in the paper, were recorded in a series of very 
elaborate tables, which will be published in the Proceedings 
of the Philosophical Society of Glasgow.) From the num¬ 
bers given in the first table, it appeared to the authors 
that there must be a certain aqueous alcohol,—■ 

C3H5.0H+/»H20* 
(where p is an unknown number situated between 1 and ?), 
which, under ordinary barometric pressure, boils constant 
at a certain temperature not far removed from 88°; and 
that all aqueous allyl alcohols behave as if they were 
mixtures of this pseudo hydrate and water or allyl alcohol. 
Proceeding to methyl alcohol, the authors eventually 
obtained a product of the specific gravity of 0-7981 at 
15-4° (water of 15-5°= 1), and they felt themselves justified 
in assuming it to be anhydrous. The numbers given in 

! the table referring to the second series of experiments 
showed that if there be an aqueous methyl alcohol which 
boils at a lower temperature than the alcohol itself, its 
percentage must be very close to 100. The boiling-point 
of pure methyl alcohol, according to the observations of 
the authors, is 65-1°, i.e., 0-9° less than the generally 
adopted value of 66°. Dupre’s alcohol must have been 
largely contaminated with aceton. From the numbers 
given by the authors in the table referring to their experi¬ 
ments with ethyl alcohol, it appeared that the boiling- 
point of all aqueous alcohols containing less than 28 per 
cent of water lies within the narrow range of from 77-4° 
and 78-0°, and that the minimum corresponds to about 
5 per cent of water. This is quite in agreement with an 
old observation of S6mmering’s,f according to which, when 
an almost absolute alcohol is distilled, the distillate is 
weaker, and the residue always stronger, than the original 
mixture. 

The second paper' read by Prof. Dittmar was “ On 
Perbromic Acid," by Mr. R. W. E. MacIvor, a full abstradt 
of which has already appeared in the Chemical News. 

The concluding paper was by Prof. Dittmar himself, 
its title being “ On a New Method of Assaying Chrome- 
Iron Ore." 

c3h0o. H20 corresponds to 237 per cent of water; 
|HaO ,, ,, 3i’8 ,, ,, c3H0o._ 

•{• This important observation is entirely ignored both by the English 
and by the second and, 
Chemistry.” 

third editions of the German “ Dictionary of 
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CORRESPONDENCE. 

RAPID FILTRATION. 

To the Editor of the Chemical News. 

Sir,—The problem of effectual and rapid filtration has 
frequently, and with useful effedts, been discussed in your 
columns. One of the latest suggestions, which attracted 
attention, was that of Carmichael, who proposes to use, 
instead of the ordinary conical funnel, one with a bottom 
almost flat, to which is adapted a piece of perforated 
platinum foil. On this is placed a flat disc of filter-paper, 
just sufficiently large to cover the bottom of the funnel. 
The advantages claimed are—that the filtration is con¬ 
duced more rapidly, that the filter-paper is much smaller, 
and that the risk of tearing the filter is obviated. 

In order to test the relative merits I connected a funnel 
of each description with a filter-pump which maintained 
a vacuum of about 5 inches of mercury. The filters used 
were of Swedish paper, the ordinary one being 5 inches in 
diameter, that for Carmichael’s funnel inches. 

On testing with water only, Carmichael’s funnel was the 
more rapid in its aCion, 6 ounces of water running through 
it in a minute, while 2 minutes 20 seconds were required 
by the other. When, however, precipitates were intro¬ 
duced the advantage in every case was not so marked. 
When filtering crystalline precipitates, such as ammonic 
magnesic phosphate, &c., the new arrangement was found 
the more effective, as the filtrate passed through the paper 
readily. But on the introduction of gelatinous"substances, 
such as ferric hydrate or phosphate, after a very short 
time the filtration ceased almost entirely. On examina¬ 
tion it was found that the precipitate was collected on the 
surface of the paper in a compact layer, which was almost 
impervious to the filtrate. The filtration was not helped 
by a more perfect vacuum, for with one of 12 or 15 inches 
of mercury the operation was not hastened. In these in¬ 
stances the ordinary filter was found more effectual. This 
same action, however, seems in other eases to be benefi¬ 
cial, as the precipitate is thus obtained in a closer and 
denser mass, and is drained almost dry in a few minutes. 
It was also observed that, in experimenting on finely 
divided precipitates, such as plumbic chromate, the filtrate 
passed through clear in a shorter time than usual, the 
layer of precipitate on the surface of the paper itself pro¬ 
bably assisting the more complete filtration. The quan¬ 
tity of washing water necessary is considerably less with 
Carmichael’s filter, as the whole quantity used ads diredly 
on the precipitate itself. This not only effeds a saving of 
time, but in the case of slightly soluble compounds a 
source of loss is much lessened. 

It may, then, be inferred from the preceding observa¬ 
tions— 

(r.) That crystalline and granular precipitates filter 
more rapidly, and can be washed to greater ad¬ 
vantage, by using a Carmichael funnel. 

(2.) That bulky, and especially gelatinous, precipitates 
are filtered more expeditiously through an ordi¬ 
nary funnel, with a platinum cone. 

• —I am, &c., 

William Jago. 
Royal College of Chemistry, 

South Kensington, S.W. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note. All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hchdomadaires dcs Seances de I'Academie 
des Sciences. No. 2, January 10, 1876. 

Spettrum of Gallium.—M. Lecoq de Boisbaudran.— 
Inserted in full. 

Union of the Carbides of Hydrogen with the 
Hydracids and the Halogens.— M. Berthelot.— The 
author describes his methods of experimenting, and states 
the amount of heat evolved. 

Causes of Failure in the Detection of Minute 
Quantities of Iodine.—M. A. Chatin.—The following 
precautions are necessary in the detection of iodine in a 
common potable water :—It is needful to precipitate the 
soluble salts of lime and magnesia with an excess of pure 
carbonate of potassa. The iodine being thus fixed will be 
found in the residue after evaporation, which is slightly 
ignited to destroy organic matter. The liquid must be 
separated by decantation from the earthy carbonates, 
which will be deposited during the first quarter of the 
evaporation. Towards the end of this process the heat 
must be diminished to avoid any loss of the soluble residue 
by spirting. This last point is important, as the iodide is 
among the last drops evaporated. The excess of carbonate 
remaining after the precipitation of the calcio-magnesian 
salts should be the larger the more organic matter is pre¬ 
sent. We may ascertain that this excess has been suffi¬ 
cient, either by the residue appearing colourless after cal¬ 
cination, or by the circumstance that although coloured 
it forms a paste if treated with alcohol at go per cent. If 
the alkaline carbonate has been insufficient the residue 
will be divided in the alcohol, like a powder; the iodine 
then escapes in great part, or entirely during calcination. 
The alkaline residue left on the evaporation of the water 
is repeatedly (generally three times) treated with alcohol, 
and the solutions are mixed together in a capsule capable 
of holding at least four times the quantity. Before pro¬ 
ceeding to evaporate, which must be done at a low tem¬ 
perature, the alcohol is mixed with about half its volume 
of pure distilled water. The water should have been dis¬ 
tilled after an admixture with carbonate of potassa. Fre¬ 
quent agitation is useful. Slight calcination is again 
needed to destroy a certain quantity of organic matter 
which has escaped the former ignition, and the presence 
of which would mask the charadters of traces of iodine. 
The residue at the bottom of the capsule should be colour¬ 
less and scarcely perceptible. If it is very appreciable in 
quantity too much alkaline salt is present, and it must be 
re-dissolved in alcohol. The last condition is that this 
residue must be dissolved in a minimum of water, two 
drops, or even a single drop, which must be led over the 
bottom of the capsule with a glass rod, so as to dissolve 
all the iodide present. With the end of the stirrer this 
liquid is divided into three or four portions, one of which— 
which will give the most distinct reaction—being left in 
the bottom of the capsule, the others being placed on 
fragments of porcelain. One of these little drops is mixed 
with chloride of palladium; the others, having first 
received a trace of recent starch-paste, are carefully 
touched, the one with nitric acid, the other with com¬ 
mercial sulphuric acid; chlorine water only gives the 
blue colouration if the quantities are more considerable. 

' A common cause of failure is the use of chlorine water, 
and of two dilute solutions. Earths, ores, metals, sulphur, 
&c., are first finely divided, and then boiled in a solution 
of carbonate of potassa, which is then treated as above. 
It is well to make blank experiments along with researches 
of this kind. 

Influence of Temper upon Magnetisation.—M. J. 
M. Gaugain.—The ingots of steel which have received the 
hardest temper take the strongest magnetisation when 
powerful sources are employed. 

Sanitary Use of Ozone.—M. Carvalho having pre¬ 
sented to the Academy a model of a machine for ozonising 
the air of rooms in unhealthy climates, M. P. Thenard 
pointed out the dangers which may result from the ran¬ 
dom and unprofessional use of an agent by no means 
fully understood. 

Researches on Aldehyd.—M. Berthelot.—A thermo 
chemical study, the heat evolved being measured by the 
transformation of aldehyd into acetic acid. 
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Moniteur Scientifiqnc, du Dr. Quesneville, 
January, 187G. 

History of the Manufacture of Turkey-Red.—• 
Theodore Chateau.—This paper, so far, has a merely 
historical interest. 

Chemical Produces at the Vienna Exhibition.—-M. 
E. Kopp.—A catalogue of the exhibitors of colouring 
matters with the articles shown. 

Recent Progress in Industrial Chemistry.—This paper 
consists of extracts from Dr. Hofmann’s “ Report,” now 
appearing in the Chemical News. 

Account of Memoirs Published in the Berlin 
“ Berichte.”—M. Adolph Baeyer. 

Notices of Laboratory Apparatus.—M. A. Gueront. 
—These notices require the accompanying figures. 

Violet Ultramarine.—M. Robert Lussy.—Already 
noticed. 

The remainder of this issue is taken up with papers 
from the Berlin Berichte, Comptes Rendus, and Journal of 
the Chemical Society. 

Lcs Mondes, Revue Hcbdomadaire des Sciences, 
No. 2, January 13, 1876. 

This issue contains no chemical matter. 

No. 3, January 20, 1876. 

Apparatus for Distilling Sulphuric Acid.—MM. 
Faure and .Kessler.—This apparatus is composed of a 
wide shallow platinum cistern, covered with a cap of lead 
with double walls, between which circulates water, so as 
to keep the cap at a moderate temperature. The edges 
of the cistern are connected with the leaden cap by a 
hydraulic joint, and the two metals do not come in con- 
tad. On the one hand the cistern receives through a 
leaden tube acid at 6o° from a preparatory concentrator ; 
and on the other, it delivers acid at full strength through 
a pipe of platinum. Thirty-nine of these arrangements 
are already in operation in twenty-six sulphuric acid works. 

MISCELLANEOUS. 

Average Composition and Quality of the Metro¬ 
politan Waters in the Year 1875.—The following are 
the returns of the Society of Medical Officers of Health :— 

IS £* « Nitrogen. Hardness 
0 —- X „- » 

Names of ** c/2 5 K.'o a „ 0 , QJ oS 1+ As Ni- As Before After 
Water Companies. trates, Ammo- Boil- Boil- 

S. 0 go 3 &c. nia. ing. ing. 
H £ r=S 
Grs. Grs. Grs. Grs. Deg. Deg. 

Thames Water Cos. 
« 

Grand Junction 19*78 0*084 0*146 0*002 T4’9 3*S 
West Middlesex .. 19*32 0*044 0*146 0*000 I4-5 3*6 
Southwark and Vaux- • 

hall . 19*89' 0*0S2 0*151 0*002 14*8 3’3 
Chelsea. I9*59 0*077 0*142 0*001 14*8 3-3 
Lambeth. 19*78 0*085 0*150 0*001 14*8 3-8 
Other Companies. 
Kent. 28*03 0*007 0*306 0*000 20*9 5*9 
New River 19*06 0*030 0*147 0*000 *4*5 3*4 
East London.. 20*70 0*046 0*172 0*001 i5-i 3*9 
Note. The amount of oxygen required to oxidise the organic matter, 

nitrites, &c., is determined by a standard solution of permanganate 
of potash acting for three hours, and in the case of the metropolitan 
waters the quantity of organic matter is about eight times the amount 
of oxygen required by it. 

The water was found to be clear and nearly colourless in 
all cases but the following, when it was slightly turbid— 
viz., in the case of all the Thames Companies except the 
West Middlesex. These results are the averages of the 

55 
analyses of the samples of water taken monthly from the 
mains of the several companies during the year, and they 
show that the total proportions of solid matter dissolved 
in the water have been as follows—namely, 19*67 grains per 
gallon of the Thames supply, 19 06 grains of the New 
River supply, 20*7 grains of the East London supply, which 
is chiefly from the Lea, and 28*03 grains per gallon of the 
Kent Company’s water, which is obtained from deep wells 
in the chalk. The solid matter consists, in all cases, of a 
very large proportion (about two-thirds of the whole) of 

, carbonate of lime, with a little carbonate of magnesia; and 
the other third is composed, in nearly equal parts, of sul¬ 
phate of lime, common salt, and nitrate of magnesia. 
These substances, in the proportions in which they exist 
in the metropolitan supply, are of prime importance in a 
dietetical and sanitary point of view; for experience has 
shown that waters of a moderate degree of hardness, from 
the presence of calcareous salts, are more wholesome than 
those which are deficient of such substances. It is satis¬ 
factory, also, to know that the water supplied to the 
metropolis is remarkably free from organic pollution—the 
nitrogen, for example, which is present as aCtual or saline 
ammonia, does not exceed the 0*002 part of a grain per 
gallon of water; and in several cases, as in Kent, the 
New River, and the West Middlesex Companies’ water, it 
is entirely absent. So also with regard to organic or 
albumenoid nitrogen, the proportion is exceedingly small 
—averaging, in the case of the Kent Company’s water, 
the 0003 of a grain per gallon; in the West Middlesex 
and New River Companies’ Water, the 0*004 °f a grain ; 
in the East London water, the 0*006 of a grain ; and in 
the rest of the companies’, the 0*007 of a grain. Nitrogen, 
as nitrates, ranges from 0*147 of a grain per gallop of the 
water derived from the Thames, to 0*306 of a grain in the 
deep-well waters from the chalk. All these faCts, together 
with the small proportion of alkaline chloride in the 
water, indicate a remarkable freedom from sewage or 
other organic pollution ; and they fully sustain the high 
opinion entertained of the wholesome quality of the 
water supplied to London, as expressed in the reports of 
the scientific commission of 1850, the select committee of 

.the House of Commons, 1867, and the Royal Commission 
on water supply in 1869, all of whom were specially 
appointed to investigate the quality of the water supplied 
to this metropolis. There is, moreover, a remarkable 
uniformity and constancy of the quality of the water 
supplied to London. Taking the last five years as an 
illustration of this, it will be found that the total amount 
of solid matter in the Thames supply has ranged from a 
yearly average of 17*98 grains per gallon to 19*67 ; in the 
New River water the range has been from 18*52 grains 
per gallon to 19*22; in the East London from 18*85 grains 
to 20*74; and in the Kent Company from 27*21 grains per 
gallon to 28*17. The same is the case with the individual 
constituents of the water, the most important of- which 
show no sign of increase, but rather of decrease, in their 
proportions from year to year. If, therefore, in 1867 the 
select committee of the House of Commons were, as they 
reported, “ satisfied that both the quantity and quality of 
the water supplied from the Thames is so far satisfactory 
that there is no ground for disturbing the arrangements 
made under the ACt of 1852, and that any attempt to do 
so would end end in entailing a waste of capital, and an 
unnecessary charge upon the owners and occupiers of 
property in the metropolis,” there is manifestly still 
greater reason to be satisfied with the quality of the water 
at the present time, when with more refined processes of 
chemical analysis it is found that the water is yearly im¬ 
proving. This will be more evident when the turbidity 
observed in the water supplied by some of the Thames 
companies is effectually removed by improved methods 
of storage and filtration. The quantity of water daily 
supplied to the metropolis has ranged from 31*9 gallons 
per head of the population to 36*9 gallons, the average for 
the whole year being 33*7 gallons per head per diem. 
Month hy month the proportions have been as follows ; 

Metropolis Water Supply; 
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1875. 

January 

Gallons 
per Diem. 

108,399,776 

Houses 
Supplied. 
5 x5,292 

Gallons per 
Head, Daily. 

3**9 
February I09,527,033 515,346 32-2 
March .. 109,352,343 5*6,514 32'2 
April 1 x3,°45,9°7 517,200 32-8 
M ay 121,543,736 5!7,489 35’3 
June .. 127,381,916 518,127 36-9 
July .. 122,319,088 519,063 35’5 
August.. 125,186,742 5i9,56q 36-3 
September 117,744,887 521,068 34*2 
Odtober.. 117,744,907 521,068 34-2 
November 109,998,771 521,336 3**9 
December • • 111,420,340 521,566 32-3 

Average • • 116,138,787 518,606 337 
About half of the water is derived from the Thames, 
about one-third from the New River and the Lea, and the 
rest from deep wells in the chalk. The largest proportion 
of it, amounting to about So per cent., is used for domestic 
purposes, and, considering the requirements of a house¬ 
hold, a daily supply of 26*8 gallons per head of the 
population, or about 180 gallons per house, is abundantly 
sufficient for all domestic and sanitary purposes. 

H. Letheby, M.B. 

Brown Crystals of Calcite.—Dr. Phipson writes 
us :—“ In the white quartz which accompanies the 
talcose schist on the Clyde, I have foundin the neigh¬ 
bourhood of Helensburgh some very curious dark liver- 
coloured calcite imbedded in the quartz. The crystals 
are not perfedt and isolated, but present the usual 
cleavage. On dissolving in very dilute acid this calcite 
leaves about 5 per cent of a brown residue consisting 
chiefly of oxide of manganese. Although this quantity of 
foreign matter is intimately mixed up with the carbonate 
of lime, it does not (except by colour) affedt its usual 
brilliant crystalline appearance. In my opinion this oxide 
of manganese (which contains some peroxide of iron) has 
been derived from carbonate of manganese that has crystal¬ 
lised originally with the carbonate of lime. How has this 
carbonate of manganese \been transformed into oxide 
whilst the carbonate of lime is not affedted—unless by 
superheated steam or water under pressure ?” 

still as spent wort and replaced withja fresh charge. The process may 
be carried out using any ordinary still, but for convenience the inven¬ 
tors have devised what they term a “low temperature pulsating still.” 
The arrangement of this improved still is such that the temperature 
of each part is automatically regulated and prevented from exceeding 
the limit required to vapourise, condense, and separate each of the 
products successively in the order in which they are converted into 
vapour; and it is called a pulsating still because, as each fresh charge 
of wort is introduced into the heating-chambers of the still, the tem¬ 
perature of the condensing and separating apparatus falls back or 
recedes by the automatic operation, so that the distillation of each 
separate charge forms a separate complete operation, beginning at a 
fixed low temperature, and increasing to the maximum temperature 
until the distillation is complete. 

Improvements in the method of and apparatus for smelting or extract¬ 
ing iron, copper, or other metals from their ores. R. Stone, Liverpool, 
Lancaster. December 14, 1874.—No. 4298. This invention has for 
its objedt, first, the utilisation of the waste and inflammable gases 
given.off during combustion in the furnace or cupola used for the 
smelting of metals. The waste gases are brought down through suit¬ 
able pipes or flues from the mouth of the furnace or cupola (where 
they are emitted), and returned to the bottom of the furnace either 
separately by a distindt exhaust and blowing apparatus for that pur¬ 
pose, or in combination and connedtion with the ordinary blast-pipe 
or pipes. Secondly. The introdudtion of steam separately into the 
furnace, or in combination with the return u’aste gases, or in com¬ 
bination with gases generated by heat from any of the known salts 
that give off oxygen. Thirdly. The introdudtion of a spray, jet, or 
jets of hydrocarbon oil or spirit into the furnace, either in combination 
with a jet or jets of steam, or cold or heated atmospheric air, or sepa¬ 
rately. Fourthly. The utilisation of the said waste heat and gases 
arising from the furnace or cupola for heating a chamber or pipes 
through w'hich pass the blast-pipes of the furnace or cupola. Fifthly. 
Apparatus and arrangement of same for carrying the before-mentioned 
method into operation. 

An improved method of treating curried or dressed leather cuttings 
and waste so as to obtain valuable products. M. Murphy, Liverpool, 
Lancaster. December 17, 1S74—No. 4355. This consists—First. In 
treating the leather waste or scraps in a liquid or gaseous bath of 
hydrocarbon or other suitable oil or solvent to remove the animal or 
vegetable oils or fats. Second. In distilling and condensing the pro- 
dudt leit by the treatment described under the first part so as to sepa¬ 
rate the solvent from the oils or fats. 

NOTES AND QUERIES. 

Commercial Analysis of Phosphates.—Will some corresponden 
be kind enough to explain the method of determining the percentage 
of phosphate of lime in insoluble precipitated phosphate calcined ?— 
Agriculturist. 

MEETINGS FOR THE WEEK. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

An improved process for the distillation of alcoholic spirits, by which 
alcohol, free from fusel oil, is produced by a single distillation, also 
including an improved distilling apparatus adapted therefor, and an 
improved method of reducing the proof of spirits in order to produce 
whiskey. R. C. Brooks and A. J. Van Winkle, San Francisco. 
December 8, 1874* No. 4209. T-his invention relates to an improved 
process for producing by a single distillation alcoholic spirits which 
are fiee from ether and fusel oil, and also in an improved apparatus or 
still for accomplishing said distillation, which is termed by the inven- 
tors a low temperature pulsating still.” This improved process con- 
sists in a modification of the ordinary process of fradtioual distillation 
which is used by chemists in the analysis of substances. This process 
is followed as far as it serves to eliminate the ether and alcohol 
separately from the wort and still, but at this point the ordinary pro¬ 
cess of fractional distillation is diverged from, by allowing the water 
and fusel oil to remain in the wort and be withdrawn from the still 
without being volatilised. Ether is one of the volatile extracts of 
wort, or the fermented solution from which spirits are obtained ; 
VQwPo°£nSeS,iat the low temPerature of 1730 F. Alcohol vapourises at 
iSd P., and water at 212° F., while fusel oil is not converted into a 
vapour at a temperature less than about 269° F. These substances 
are the volatilisable portions which are obtained from wort by heating 

in.a still, and as the alcohol is the portion which it is desirable to 
aii1lree *Iom t^ie remaining volatile portions advantage is taken of 

the difference or space of temperature which exists between their 
vapourising points, to first volatilise and eliminate the ether both from 
the wort and still, and thus uncover the alcohol which will volatilise 
at the next highest temperature. The alcohol is then converted into 
vapour by applying a heat which will volatilise it and send it into the 
worm of the still and into the condenser without being high enough to 
vapounse either the water or fusel oil in the wort; and the result is 
that alcohol is obtained free from water and fusel oil, excepting only 
as much of the water as the alcohol vapours carry off in solution 
which is usually just about sufficient to reduce the condensed alcoholic 
vapours to proof spirits. The alcohol portion being thus obtained in¬ 
dependent of the ether and fusel oil, the wort is withdrawn from the 

Monday, Feb. 7th.—Medical, 8. 

- London Institution, 5. 
•- Royal Institution, 2. General Monthly Meeting. 
- Society of Arts, 8. Cantor Ledtures. “ Iron 

and Steel Manufacture,” by W. Mattieu 
Williams, F.C.S. 

Tuesday, 8th.—Civil Engineers, 8. 

- Photographic, 8. (Anniversary.) 
- Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
Wednesday, 9th.—Society of Arts, 8. “ The Cultivation of Hardy 

Fruits, with a View to Improvement of Quality 
and Ensuring Constant and Abundant Produc- 
tidn,” by Shirley Hibberd. 

Thursday, 10th.—Royal, 8.30. 
- Royal Institution, 3. “On the Chemistry of the 

Non-Metallic Elements,” by Prof. Gladstone. 
- Mathematical, 8. 
■- London Institution, 7. 

Friday, nth.—Royal Institution, 9. “ Mechanical Adtion’of Light,” 
by William Crookes, F.R.S. 

- Astronomical, 3. (Anniversary). 
- Quekett Microscopical Club, 8. 
- Society of Arts, 8. Chemical Sedtion. "Sole-Leather 

Tanning, with some Remarks on the Import of 
Hides and Cattle,” by SDarke Evans. 

Saturday, 12th.—Royal Institution, 3. “ On the Vegetable King¬ 
dom,” by W. Thiselton Dyer. 

- Physical, 3. 

TO CORRESPONDENTS. 

T. Birdsall.—We do not know. You will probably obtain the infor¬ 
mation bj, advertising. 

J. S. Rigby.—We. believe the process is patented in England, A 
reterence to the Patent Office Library will give the desired infor¬ 
mation. 

—You can obtain it from any large operative chemist. 
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CRYSTALLISED GLYCERIN. 

By DR. PAUL F. VAN HAMEL ROOS. 

According to an observation of Wohler in 1867, the 
glycerin seems to get in the solid state by exposing it 
continually to movement at a low temperature. 

As I have had the opportunity of experimenting on 
crystallised glycerin I beg to call attention to the follow¬ 
ing points:— 

It seems that the glycerin only b}’ being in the highest 
state of chemical purity can be solidified. 

When this chemically pure and perfectly anhydrous 
crystallised glycerin is melted and afterwards exposed to 
a temperature of 30° F., the smallest crystal of crystallised 
glycerin transforms all the liquid again in a solid body. 

If the temperature is 240 F. the transformation is 
spontaneous, i.e., without putting any crystal into the 
melted glycerin it gets solid by stirring the liquor vigor¬ 
ously. The sp. gr. of this glycerin is at its melting-point 
6o° F. 1*261. 

When this glycerin is exposed to the adtion of hydro¬ 
cyanic acid no alteration in the colour can be observed 
after several weeks. 

If it is mixed with yeast and exposed to a temperature 
of 70° F. to 8oc F. no fermentation results (after two or 
three weeks of contad). Prof. Redtenbacher describes 
such a fermentation, with propionic acid as one of the 
results. No acid has been observed in the mixture of 
glycerin and yeast. If a glycerin contains one-tenth per 
cent of water or more, the solidification is impossible. 

The crystals of glycerin seem to have a prismatic 
form, but it is very difficult to undertake crystallographic 
measurements, the melting-point being so low and the 
crystals very small. I am trying to get bigger crystallisa¬ 
tions, and I hope to be able to mention soon some other 
experiments about this rare material. 

Stirling Chemical Works, Stratford, E., 
February 2, 1876. 

NOTE ON THE PREPARATION OF 

METALLIC TITANIUM. 

By SERGIUS KERN, St. Petersburg. 

In many manuals of chemistry it is proposed to prepare 
this metal by the ignition of metallic potassium or sodium 
with the double fluoride of titanium and potassium 
(TiK2Fl6). The titanium obtained by this process in the 
form of a grey powder deeomposes water very easily at 
ioo° ; but experiments proved that the titanium obtained 
by this method always contains an excess of unoxidised 
potassium or sodium, and the presence of these metals 
explains well why the titanium decomposes water at such 
a low temperature. 

By the following method analogous to the produ&ion 
of metallic silicon titanium is very easily prepared :— 

Through a tube with a bulb in the middle of it in which 
sodium is melted, vapours of titanium tetrachloride are 
passed. Then by the following reaction titanium is 
obtained :— 

Tipi4+4Na = Ti+4NaCl. 
The mixture of titanium and sodium chloride is washed 

by means of cold water ; the remaining precipitate of 
titanium is washed with ethyl-ether and dried over sul¬ 
phuric acid. Titanium carefully prepared by this process 
has no action on water at ioo° and only decomposes it at 
about 500°. , - 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 50.) 

II. Cold from Spontaneous Evaporation. 

Liquids capable of forming vapours require, as is wel 
known, for their transformation into the gaseous or 
aeriform state, considerable quantities of heat, which are 
necessary to maintain them in that condition. The heat 
of evaporation is not indicated by the thermometer, and 
is therefore often spoken of as combined heat in contra¬ 
distinction from the so-called free heat which acfts upon 
the thermometer and determines temperature. The com¬ 
bined heat of different liquids varies greatly ; that of 
water, e.g., at a temperature of evaporation =34°, amount¬ 
ing to 58-3 heat-units, whilst that of an equal weight of 
ether evaporating at the same temperature is only go. 

In the process of evaporation liquids are compelled to 
draw their supply of heat for evaporation in the first place 
from their own store of free heat. In consequence the 
temperature sinks. As, however, heat is conveyed from 
without to every substance whose temperature is lower 
than that of its surroundings, and as this influx is the 
more rapid, the greater the difference of temperature the 
cooling process is not without its limits. A state of 
equilibrium is attained as soon as at a certain reduction 
of temperature the loss of free heat caused by continued 
evaporation is compensated by the access of heat from 
without. 

The depth of the lowest temperature of an evaporating 
liquid is more or less dependent on external circumstances. 
This point is, however, in all cases reached the more 
readily because as the temperature of evaporation falls 
the tension of the vapour, and at the same time its density 
and its quantity, decrease. The volume, e.g., of 1 cubic 
metre, which, at 340, can be filled with 37*25 grms. of 
saturated watery vapour, admits, at o", only 4*76 grms., 
and at — io° only 2*29 grms. Hence it is perfectly plain 
that at — io°, circumstances being otherwise unaltered, 
evaporation proceeds much more slowly, and consequently 
the accession of heat from without must have a greater 
effeft than at 340. 

The case is similar with other liquids, but so, in general 
terms, that those evaporate most rapidly which, at a 
given temperature of evaporation, possess the greatest 
maximum tension, or, what amounts to the same thing, 
those whose boiling-point lies lowest. Thus, if ether 
evaporates spontaneously, the volume of 1 cubic metre 
contains at 34®, 3750 grms. ; at o°, 1515 grms.; and even 
at — io°, 654 grms..of vapour; whilst at this temperature 
water yields only 2*29 grms. The much lower latent heat 
of the vapour of ether is, as we see, amply compensated 
by the far greater weight of the mass that evaporates 
under equal conditions. Thus the strong cooling power 
of evaporating ether is easily intelligible. 

Still more striking in this respedt are liquid sulphurous 
acid and liquid ammonia, whose boiling-points are respec¬ 
tively — iou and — 33°. 

The intensity of the cooling of an evaporating liquid Is 
greatly augmented by cutting off, as far as possible, the 
accession of heat from without. This is effected, of 
course, by the use of coverings which condudt badly. On 
the other hand an attempt is made to remove influences 
which interfere with the speed of evaporation. An 
essential point is removal of the external atmospheric 
pressure, since the air opposes a mechanical hindrance, 
not, indeed, to the formation of the vapour rising from 
any liquid, but to its rapid dispersal. Hence a given 

* “ Berichte liber die Entwickelung der Chemischen Industrie 
Wiihrenddss Letzten Jahrzehends.” 
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space, for whose perfedt repletion with saturated vapour 
several minutes would not suffice, is almost instan¬ 
taneously saturated if the air be withdrawn. _ t 

For the removal of the air a good air-pump is in most 
cases employed. The air-pump alone as a promoter of 
evaporation would, however, in general, prove insufficient, 
since its adtion is not powerful enough to remove the 
vapours with the same speed as they are produced in a 
space free from air. But the evaporation is completely 
interrupted as soon as the given space is failed with 
vapour of the same temperature at which the evaporation 
goes on. This purpose of a speedy removal of the 
vapours arising from an evaporating liquid is satisfadtonly 
effected by their absorption; thus the vapour of water is 
removed by means of concentrated sulphuric acid. 

(To be continued.) 

ON A READY MEANS OF DETECTING 

ARSENICAL COMPOUNDS.* 

By EDMUND W. DAVY, M.A., M.D. 

Professor of Forensic Medicine, Royal College of Surgeons, Ireland 

The extensive employment of certain compounds of the 
metal arsenic for the criminal destrudtion of human life 
has rendered their detedtion under different circumstances 
a matter of great importance to society, and to attain this 
end they have long been objedts of much interest to the 
chemist and toxicologist. Fortunately for mankind, the 
metal itself, as well as its combinations, have been found 
to be endowed with very charadteristic chemical proper¬ 
ties, and on these are based several excellent tests, by 
which, in the hands of the chemist or in those skilled in 
the detedtion of poisons, very minute quantities of arsenic 
or of its compounds can be identified with more or less 
facility ; and the fear of such detedtion has adted as a 
great preventative against their criminal employment as 
poisons ; for, before such means of recognising their pre¬ 
sence were discovered, secret poisoning by arsenious acid 
_which is popularly known as “ arsenic ”—was carried 
on to a fearful extent, a greater number, perhaps, of indi¬ 
viduals having been already deprived of life by that sub¬ 
stance than by all the other known poisons put together. 
But now, owing to our possessing the means by which 
even very minute quantities of arsenical compounds can 
be detedted with almost unerring certainty, and there 
having been of late years certain legal restridtions placed 
on the sale of arsenic, cases of homicidal poisoning 
by that substance have become comparatively rare. 
Still as such cases or those from accident do from time to 
time’occur, and as different arsenical compounds are used 
for a number of industrial purposes, some of which are 
highly objedtionable, endangering as they do the health, 
and even lives, of many individuals, it is very desirable 
that we should be able readily to detedt those virulent 
substances, not only where they may occur by design or 
accident in different articles of food or drink, or in the 
bodies of those who have died from their effedts, but like¬ 
wise where they may exist in various manufactured pro¬ 
ducts, the use of which might be attended with very 
serious consequences. The test which I would now pro¬ 
pose, being one of such simplicity and ease of execution 
that it might be performed by almost any one, will, I 
should hope, be found useful for the\)bjects stated, espe¬ 
cially to those who are not very conversant with the 
details of chemical manipulation. As it is a modification 
of Mr. Marsh’s test, it is necessary for me briefly to refer 
to that method before describing the one I would now 
suggest. That gentleman’s test, as is well known, is 
founded upon the circumstance that nascent hydrogen in 
presence of certain compounds of arsenic will give rise to 
the formation of arseniuretted hydrogen,—a gas which, 

* A Paper read before the Royal Irish Academy. 

being possessed of very charadteristic properties, may be 
easily recognised, and thus very minute quantities of ar¬ 
senic under different circumstances can be readily detedted. 
This method, as proposed by its discoverer, consists in 
generating, in a suitable apparatus, hydrogen by the adtion 
of dilute sulphuric acid on metallic zinc, and then adding 
in the state of solution the arsenical compound, when 
arseniuretted hydrogen will be quickly generated, and a 
fine jet of the gas being ignited, and a cold surface placed 
down on the top of the flame, very charadteristic spots or 
stains of metallic arsenic will be produced ; or the gas 
being passed through a heated tube, it will be decomposed, 
and a metallic sublimate formed at a short distance beyond 
the heated portion. I need not refer to the apparatus re¬ 
commended by Mr. Marsh for carrying out his test, as it is 
now so well known, nor to the modifications of it which 
have been subsequently proposed ; and I must acknow¬ 
ledge that this beautiful means of detedting arsenic, owing 
to its great delicacy and very conclusive results in the 
hands of the experienced chemist, leaves but little to be 
desired. It, however, labours under this serious disad¬ 
vantage, that the acid and the zinc which are employed 
in the process may one or other of them, or even both, 
contain more or less of arsenic as an impurity, and con¬ 
sequently the indications of that substance which are thus 
obtained maybe due not to its existing in the suspedted 
matter or objedt under investigation, but to its occurring 
as an impurity in the materials employed in this piocess 
for its detedtion ; and I may add that it is difficult to get 
in commerce the zinc and sulphuric acid required perfectly 
free from arsenic. 

To obviate more or less this source of fallacy several 
modifications of the original process of Marsh have been 
suggested. Thus Fleitmann, some years ago, proposed 
the use of a strong solution of caustic potash, assisted by 
heat, instead of the acid, to adt on the zinc as a means of 
generating the hydrogen gas, and in this way one source 
of arsenical contamination was avoided. It was found, 
however, to be too slow a means of generating hydrogen 
to detedt arsenic in the usual way by Marsh’s method. 
Prof. Bloxam has suggested the employment of a galvanic 
battery for the generation of the same gas, and in this 
way obviates the use of zinc, and thus excludes another 
possible source of fallacy; but, owing to the trouble and 
expense attendant on the use of a galvanic battery, which 
for this purpose must be of some power, and the arrange¬ 
ment being of rather a complicated character, and still 
requiring sulphuric acid, it has, I believe, been but little 
employed. I should also add that the metal aluminium, 
and more recently magnesium, have been proposed as 
substitutes for zinc in Marsh’s process or in Fleitmann’s 
modification of it, as being less likely to be contaminated 
with arsenic than that metal. The modification which I 
would now suggest, and which, as far as I can ascertain, 
has not hitherto been proposed, is the employment of an 
amalgam of sodium and mercury as a means of generating 
the hydrogen required for the test; and by the use of this 
substance I do away with, altogether, the necessity of any 
acid, and I employ two metals which are not liable to 
arsenical contamination. As to sodium, I am not aware 
that arsenic has ever been pointed out as one of its impu¬ 
rities ; and as to its presence in mercury, that is, I believe, 
a circumstance of very rare occurrence; but, should it 
exist in that metal as an impurity, it can be readily re¬ 
moved from it by digesting the mercury in diluted nitric 
acid, and afterwards well washing it with water. The 
amalgam which I have found to answer very well for the 
detedtion of arsenic consists of 1 part by weight of so¬ 
dium to 8 or 10 parts of mercury, and is easily made by 
heating moderately in a test-tube over a lamp the mercury, 
and then adding gradually in small pieces the sodium, 
taking care to keep away the face, if unprotected from the 
mouth of the tube, lest some of that metal in an ignited 
state might be spirted out during the addition of the first 
portions. Those metals readily combine under these cir¬ 
cumstances, forming an alloy that is liquid whilst hot, but 
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becomes hard and brittle when cold. The contents of the 
tube, while still hot and liquid, are quickly poured out on 
a clean plate, and, when cool, broken up in small lumps, 
which are then immediately placed in a well-corked or 
stoppered bottle. 

The way I employ this amalgam is simply to place the 
suspedled solution, or solid matter along with a little 
water, in the bottom of a test-glass; then add a small bit 
of the amalgam, about the size of a grain of wheat; 
and lastly, place without delay, on the top of the 
glass, a piece of white filtering-paper or the cover of a 
white porcelain crucible moistened with a drop of a dilute 
solution of nitrate of silver, slightly acidulated with nitric 
acid, when—if arsenic is present—a dull black or deep 
brown stain on the paper, or a dark silvery one on the 
porcelain, will be quickly developed in the part moistened, 
owing to the silver of the salt being reduced to the metal¬ 
lic condition by the agency of the arseniuretted hydrogen 
thus evolved, which, coming in contadl with the nitrate 
of silver, gives rise to the following reaction :— 

H3As + 6AgN03 + 3H20 = 6HN03 + H3As03 + 3Ag2. 

The silver solution, which I have found to answer very 
well for this purpose, was made by dissolving 20 grains of 
the nitrate in an ounce of distilled water, and then adding 
2 drops of strong nitric acid, to render the solution slightly 
acid. I may further add that I generally place a small 
disc of bibulous paper between the mixture in the glass 
and the paper or cover moistened with the silver solution, 
to intercept any particles of the liquid which might other¬ 
wise be projected against them, producing there minute 
black spots, and thus interfering with the results of this 
test. 

I have found that exceedingly minute quantities of arse¬ 
nic can be readily detected by this very simple process : 
thus the i-ioooth part of a grain of arsenious acid, dis¬ 
solved in 1 c.c. of distilled water, gives a very decided 
effedl in a few moments; but much smaller quantities are 
detectable by it: thus the i-ioo,oooth or even the 
1-1,000,oooth part of a grain of arsenious acid, dissolved 
in the same quantity of water (1 c.c.), will afford, by the 
blackening of the silver salt, after a little time, an indi¬ 
cation of the presence of arsenic. I have also ascertained 
that this method of detecting arsenic is not only directly 
applicable to where it exists as arsenious acid, but likewise 
to several other compounds of arsenic, whether they are 
soluble or insoluble in water : thus, for example, the two 
sulphides of arsenic (orpiment and realgar), the alkaline 
arseniates, and even metallic arsenic itself if reduced to 
powder, will readily show their arsenical nature by this 
test; and we may in a few moments detect by it the oc¬ 
currence of arsenic in different green, yellow, and orange 
pigments, which are still much employed in the manufac¬ 
ture of wall-papers, in painting, and in the colouring of 
certain textile and other articles used in dress or for orna¬ 
mentation. Thus, for example, if a little of the colouring 
matter of any arsenical pigment be scraped off from a 
wall-paper, or a small piece of the paper itself be taken 
and placed in a test-glass with a little water, and having 
been stirred or shaken to detach the colour, a piece of the 
amalgam be added, it will—by the blackening of the 
silver salt employed as before described—soon indicate 
the presence of arsenic. In the same way it can be easily 
demonstrated that the colouring matter in certain green 
tarletans, calicoes, and other articles used for dress or for 
ornament, are arsenical. I may further state that the 
presence of organic matter seems to interfere but little 
with this test, for I have found that very minute quantities 
of arsenious acid, when mixed with considerable amounts 
of milk, tea, coffee, ale, porter, soup, or stirabout, could— 
with almost the same facility—be detected by this method, 
as where they were only simply dissolved in water; thus* 
showing that the cases to which it is applicable are very 
extended. 

But I should here observe that, as in the case of 
Marsh’s original method, there is one other metal which 

under certain circumstances, will produce with the sodium 
amalgam results closely resembling those occasioned by 
arsenic : the metal I refer to is antimony, which is capable 
of uniting with nascent hydrogen to form a gas (antimo- 
niuretted hydrogen), which, coming in contadl with nitrate 
of silver, produces a black antimonide of that metal, by 
the following reaction :— 

H3Sb + 3AgN03 = Ag3Sb + 3HN03, 

and the blackening of the silver salt from the formation 
of that compound might be easily mistaken for the effedl 
produced by the arsenical gas. 

But owing to the fadt, first pointed out by Fleitmann, 
that antimoniuretted hydrogen is not evolved (except, 
perhaps, as a mere trace) from strongly alkaline solutions, 
though the conditions may exist there for its formation, 
and as the adtion of the sodium amalgam is to render the 
mixture quickly alkaline, there will be only a very minute 
quantity of the antimony that may be present so evolved; 
and, by previously rendering the mixture strongly alkaline, 
we may almost altogether prevent the evolution of that 
gas. If, however, we make the mixture containing the 
antimony in solution first strongly acid, and then add the 
amalgam, or even acidify after its addition, the antirmni- 
uretted hydrogen will be evolved in abundance, producing 
a deep black stain on the paper moistened with the 1 itrate 
of silver ; and, for the purpose of this acidification, . have 
found that tartaric acid answers very well. As the pre¬ 
sence of alkalies in solution do not interfere with the 
evolution of the arsenical gas, this is itself a means of 
distinguishing the two metals, arsenic and antimony. 

But it may be occasionally necessary to determine 
whether the effedls observed on the paper moistened with 
nitrate of silver are due to arsenic or to antimony. There 
are different methods by which we may determine this 
question; but the one I have found the simplest, and on 
the whole the most satisfactory, is to digest the paper 
stain in sulphide of ammonium, when the arsenic or an¬ 
timony present will be converted into a sulphide, and dis¬ 
solved by the excess of the alkaline salt, leaving the silver 
sulphide undissolved, and adhering principally to the 
paper; the alkaline solution, on being evaporated to dry¬ 
ness, will, in the case of arsenic, leave a bright yellow 
residue almost insoluble in hydrochloric acid, whereas in 
the case of antimony an orange one will remain, which 
readily dissolves in that acid, at least on the application 
of heat. 

Before concluding I wish to observe that, according to 
some experiments recently made by Dr. Russell, it appears 
that hydrogen alone is capable of reducing solutions of 
nitrate of silver to the metallic state ; but this adlion, 
even from his observations, is an exceedingly slow one, 
and takes place to a very minute extent in dilute solu¬ 
tions. On the other hand, M. H. Pellet maintains that 
hydrogen carefully freed from acid and arsenic, by passing 
it through solutions of soda and of nitrate of silver, has 
no adtion on that salt at the ordinary temperature. But 
he states that nitrate of silver which has been fused pos¬ 
sesses an alkaline readtion in solution, and that a slight 
precipitate is produced in such by pure hydrogen : if, 
however, he observes, a drop or two of nitric acid be 
added, then nothing is precipitaied. Be this as it may, 
as regards the reducing adtion of pure hydrogen, I found, 
in an experiment I made, that hydrogen which had been 
passed through solutions of caustic soda, and of nitrate 
of silver, and was afterwards brought in contadl with a 
porcelain crucible cover, moistened with the dilute and 
acidulated solution of nitrate of silver already noticed, 
produced only the faintest possible effedt, even after seve¬ 
ral hours’ exposure to a stream of this gas, and this very 
slight adtion might possibly be due to the hydrogen not 
being perfedtly freed from its impurities. Consequently, 
it is very doubtful that any redudtion of the silver salt 
from the hydrogen alone will occur under the circumstanes 
of the proposed test. Finally, I must observe that where 

* paper moistened with the silver solution is used to detedl 
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arsenic or antimony, we must bear in mind that nitrate of 
silver will alone, after some time, blacken the paper, espe¬ 
cially if it is exposed to the light; but this gradual change 
which is so produced is very unlike the rapid effecft that 
takes place where either arseniuretted or antimoniuretted 
hydrogen adds on paper moistened with that silver salt. 

ACTION OF AMMONIA UPON ROSAN1LINE. 

By M. E. JACQUEMIN. 

MM. Person, De Luynes, and Salvetat* have shown 
that magenta, since named rosaniline, is capable of 
playing the part of a feeble acid; that it combines with 
ammonia to form a compound, colourless, but alter¬ 
able even by an excess of the solvent, and incapable of 
dyeing without the intervention of an acid which displaces 
t and restores to it the power of combining with the 
extile fibre. 

In 1861, resuming the study of this question after the 
publication of my memoir on the aniline-reds,f I remarked 
that the alteration of magenta is not immediate; that it 
is only produced gradually ; and that a certain number of 
days are required for it to become complete. I have 
shown every year since that time in the Course of Organic 
Chemistry at the Higher School of Pharmacy, at Stras¬ 
bourg, that it is possible to render manifest the presence 
of the colour up to its entire transformation. It is simply 
requisite to steep wool, previous moistened, in the colour¬ 
less ammoniacal solution, which is,heated moderately, but 
not to the boiling-point. The curious phenomenon is 
then produced of a tissue which is dyed a bright [red in 
a colourless liquid. According to Dr. Hoffman aniline- 
red is a compound of a colourless base and of an acid. 
But this acid in the commercial substance, having entered 
into combination with ammonia, it is not possible to 
admit that the wool induces the decomposition of the 
ammoniacal salt and the reconstitution of the red in order 
to combine with the latter. We are led to consider the 
combination of the rosaniline and the ammonia as a 
molecular compound which is dissociated by heat, the 
wool having the property of uniting with the colourless 
base, which abandons the ammonia, and of filling as 
regards it the function of an acid in producing a red 
compound. 

Having continued the study of this question, I shall 
have, in my next communication, the honour of pointing 
out the products of the decomposing adtion exercised by 
ammonia on the different aniline colours, and of defining 
more precisely its first function. It will then be seen that 
it is not even possible to admit always a molecular com¬ 
bination, and that, in the case of aniline-blue for instance, 
it is not necessary to go beyond the phenomenon of simple 
solution, since a skein of cotton steeped in the liquid is 
dyed blue by the simple process of the evaporation of the 
solvent in the air.—Comptes Rendus. 

Mineralogical Society. — At the meeting held on 
Thursday, the 3rd inst., the following Officers were 
ele&ed, viz.:— 

President—H. C. Sorby, F.R.S. 
Vice-Presidents—Prof. Haughton, F.R.S.; Prof. Heddle, 

P.R.S.E. 
Council—Prof. Ansted, F.R.S.; Prof. Bonney, M.A.; 

Prof. Church, M.A.; W. Crookes, F.R.S.; F. Drew, F.G.S.; 
Major Duncan, D.C.L.; A. Geikie, F.R.S.; Capt. Mar¬ 
shall Hall, F.G.S.; Prof. T. Rupert Jones, F.R.S.; Prof. 
Nicol, F.R.S.E.; Prof. Rudler, F.G.S.; R. H. Scott, F.R.S. 

Treasurer—R. P. Greg, F.G.S. 
Foreign Secretary—C. Le Neve Foster, D.Sc. 
Secretary—J. H. Collins, F.G.S. 

* “ Rapport d’expertise sur le rouge d’aniline,” i860 ; Pelouze et 
Fremy, Traite de Chimie, 3rd edition, t. iv., p. 710. 

i February, 1861, “ Proces Renard et Franck contre Depouilly 
freres et Ch. Lauth.” 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, February 3rd, 1876. 

Professor Adel, F.R.S., President, in the Chair. 

The minutes of the previous meeting having been read 
and confirmed, the presents of books made to the Society 
were announced, and the donors thanked ; after which 
Messrs. A. Smetham, B. Shirley Dyer, W. E. Halse, and 
E. H. Girling were formerly admitted Fellows of the 
Society. The names read for the first time were those of 
Messrs. A. B. Prescott, M.D., N. Bradley, and S. W. 
Porter. Messrs. William Galbraith, David E. Brown, 
A. H. Scott White, B.A., George Wilson, M.A., William 
Foulkes Lowe, Stephen William Nockolds, George Hay- 
craft, Frederick James Lloyd, Harry Allen, Frederick 
Isenbart Scard, Harold Bailey Dixon, and William Alex¬ 
ander Smith were eledted Fellows after their names had 
been read for the third time. 

The President said he had to announce that he had 
obtained permission to invite the Fellows of the Society 
to visit the Royal Arsenal at Woolwich, and hoped that on 
that occasion he should be able not only to show them a 
trial of the 8o-ton gun and the working of the largest 
forge-hammers, but also to exhibit some experiments on 
detonation which could not be conveniently performed in 
the ledlure-room, and other kindred subje&s which might 
prove of interest, to the Fellows. 

Mr. W. Ackroyd then read a communication on “Meta- 
chromism, or Colour Change.” In this elaborate paper 
the author, after giving a brief account of the notices scat¬ 
tered throughout various scientific papers on the subjedt 
of metachromism, as he terms the changes of colour which 
various substances undergo when heated, passed on to the 
classification of metachromes, which he arranges in two 
groups,—namely, those of the zinc oxide class, colourless 
bodies which acquire a yellow colour on being heated; 
and those of the borate of copper class, which change 
from one colour or combination of colours of the spedtram 
to the contiguous colours : the red iodide of mercury, for 
instance, becomes darker and darker, as it is heated, up to 
about 140° C., when it is converted into the yellow modi¬ 
fication. At higher temperatures the yellow becomes 
gradually darker, until at 220° C. it is deep orange. 
From a study of the two classes the following meta- 
chromatic scale was arrived at:— 

White, colourless, violet, indigo, blue (metallic appearance), 
green, yellow, orange, red, brown, black. 

The colours of the more refrangible end may be replaced 
by a metallic appearance. Metachromism has an impor¬ 
tant bearing on allotropy. A body expanding through the 
influence of heat being really a continuous series of allo- 
tropes. In support of this the relation of colour and den¬ 
sity was discussed. It was shown that metachromism is 
due to the storage of potential energy, the author holding 
that molecular vibrations or kinetic energy have nothing 
to do with this phenomenon of selective absorption. Con- 
tradling metachromes changing from less to more refran¬ 
gible colours, where would this change cease providing a 
low enough temperature could be had ? Presumably at 
the absolute zero of temperature and at this point all meta¬ 
chromes would be white or metallic looking, judging from 
their behaviour at attainable temperatures. Following 
expanding metachromes from the absolute zero of colour 
the change in each would vary with the coefficient of ex¬ 
pansion, giving us at the normal temperature all that 
variety of hue which we see in the inorganic world. In¬ 
cluding certain cases of decomposition (given in a table), 
colour change may denote— 

Metachromism; or Colour Change. 
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(1) . If to more refrangible—a contraction, or 
/3 decomposition. 

(2) . If to less refrangible—a expansion, or 
(3 combination. 

The observations relate to anhydrous and for the most 
part binary compounds. 

The paper concludes with some remarks on the simulta¬ 
neous change of colour and density observed on heating 
certain minerals, such as zircon. 

The President said they were much indebted to Mr. 
Ackroyd for his interesting paper, which raised several 
points for discussion. 

Mr. W. N. Hartley said for the past two years he had 
made many experiments on the changes which solutions 
of certain salts undergo when heated, but in most cases 
the change was due to a variation in the hydration of the 
salt, the series of colours produced, however, being some¬ 
what in the order given by the author. For instance, the 
brown or pink solution of cobalt, when heated, darkens at 
first, the effedt being probably due to expansion, but variation 
in the hydration then begins to come in, and the brown 
hexahydrate is reduced to the green dihydrate. Again, 
the yellowish green colour of a solution of copper chloride 
turns to brown when heated to ioo° C., which may per¬ 
haps be due to metachromism. The solid copper bromide 
behaved in an entirely different manner; the golden yellow 
tetrahydrate loses water at a comparatively low tempera¬ 
ture, changing to the brown monohydrate. The yellowish 
green solution of the salt changes to brown when heated 
like the chloride. In those solutions, however, in which 
no change of hydration takes place, the solution darkens, 
which is in accordance with Mr. Ackroyd’s observations. 
A peculiar phenomenon is observed when dichroic mine¬ 
rals such as epidote are heated; the dichroism entirely dis¬ 
appearing under these circumstances. 

Mr. Friswell understood the author to say that if the 
colour changed to one at the more refrangible end of the 
speCtrum, decomposition usually took place. He would 
like to ask whether he had examined any of the platino- 
cyanides : the red hydrated magnesium salt, as was well 
known, when heated, lost water, and changed first to 
orange, then to yellow, and finally to white, whilst the 
barium compound under similar circumstances also lost 
water, but changed from brilliant yellow to red-brown. 
Both these compounds undergo decomposition, and yet a 
change took place in opposite directions in the two cases. 

Mr. John A. R. Newlands said that metachromism 
pure and simple included such changes as that of a white 
substances which when heated became yellow and on 
cooling regained its original colour. Other changes of a 
more permanent kind, as that of the scarlet mercuric 
iodide into the yellow modification of the same substance, 
having a distinct crystalline form, could hardly be included 
under metachromism, but might be rather considered as 
due to some chemical change. If the yellow mercuric 
iodide be regarded as the simple molecule, the scarlet 
modification might possibly be a combination of mercuric 
iodide with itself. At any rate it would be well to keep in 
view the possibility of the chemical combination of two or 
more molecules of the same substance producing effedls 
akin to those originating in metachromism. 

Mr. Ackroyd replied, that in the case of mercuric iodide 
he had determined the specific gravity before and after the 
change, but the results were not concordant: the change 
from red to yellow would indicate contraction however. 
He had not examined the platino-cyanides. 

Mr. Hartley said he might mention he had once ob¬ 

served that a magnificent specimen of the magnesium 

platino-cyanide, sealed up in a specimen glass which had 

been placed for a short time near a gas flame, lost its 

beautiful green iridescence, and became of a yellowish 

colour: after remaining some time in a cool place, it re¬ 

absorbed the water which had been expelled, and regained 
its original appearance. 

Mr. W. H. PERKrN, F.R.S., then read a paper “ On the 
Formation of AnthrapurpurinAlthough it was known 
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that potassium anthraquinon-monosulphate, when fused 
with caustic potash, yielded alizarin, it was generally be¬ 
lieved that in the artificial preparation of alizarin the 
latter was produced from the disulphonic acid. This the 
author finds, however, is not the case : the alizarin is pro¬ 
duced from the monosulphonic acid, whilst the disulphonic 
acid yields anthrapurpurin, a substance in many of its 
properties akin to alizarin. When the disulphonic acid 
is heated with potassic hydrate, it first yields oxyanthra- 
quinon-monosulphonic acid, C^HgO^OH^SC^H), and 
this, by the further action of the fused alkali, is changed 
to anthrapurpurin, CI4H602(0H)3. The adtion of an 
aqueous solution of potash at a high temperature on this 
acid gives rise to an intermediate body, CI4H602(0H)2, 
isomeric with alizarin, and apparently identical with the 
substance recently observed by Schunck and Roemer. It 
is converted info anthrapurpurin by the further adtion of 
the alkali. In alizarin the hydroxyls are both in the same 
benzene 'group, but in anthraquinon-disulphonic acid it 
would appear that one HS03 exists in each benzene 
group, which would account for the non-formation ot 
alizarin from this acid when it is heated with an alkali, 
and would, moreover, tend to show that in anthrapurpurin 
two hydroxyls are in one benzene group and one in the 
other. 

Dr. Armstrong remarked there could be no doubt that 
anthraauinon had the formula— 

CoH<cS>*H4- 
and since alizarin yielded phthalic acid on oxidation it 
was highly probable that the two OH groups were both 
in one benzene group, a view which was confirmed by the 
synthesis of alizarin from phthalic acid and pyrocatechin. 
The discovery of an isomeride of alizarin, to which the 
author had alluded, was of great interest: there were 
now five bodies known having the same composition as 
alizarin. 

Mr. Perkin said the isomeride alluded to did not yield 
phthalic acid on oxidation, from which it was probable 
that both the OH groups were not in the same benzene 
group. Anthraflavon, also, did not yield phthalic acid. 

The President having thanked the author in the name 
of the Society, a communication from Mr. C. O. Sullivan 

“ On Maltose ” was read, in which the author conclusively 
proves that maltose obtained by the action of malt extradt 
on starch is not merely a mixture of dextrose and dextrin, 
but a distindt compound. Comparative experiments were 
made by treating both a mixture of dextrose and dextrin 
with alcohol, and also maltose. In the former case the 
dextrose was removed, leaving a residue of dextrin which 
had scarcely any adtion on Fehling’s test. With maltose, 
however, the case was different, the portion which dis-- 
solved having exadtly the same reducing adtion as the un¬ 
dissolved portion. Fermentation experiments made with 
maltose and the above mixture led to analogous results. 
He concludes with observing that maltose is a distindt 
compound, isomeric with cane-sugar, and having a specific 
rotary power rather more than twice as great; moreover, 
100 parts of maltose are capable of reducing as much 
cupric oxide as 65 parts of dextrose. 

The President thanked the author, in the name of the 
Society, for his interesting communication ; after which a 
paper by Mr. T. Fletcher was read, on “ A Simple Form 
of Gas Regulator,” in which the author states he has had 
a regulator in use for the last fifteen years very similar to 
that recently described by Mr. Page, except that he passes 
the gas in the reverse way, and considers it is pradtically 
better to have a pin-hole in the cork or centre tube, to 
prevent the gas being extinguished, instead of the double 
service. He also recommends an iron chamber of large 
size, containing 2 or 3 lbs. of mercury. 

The last paper, by Mr. T. Carnelly, B.Sc., “ On High 
Melting-Points, with Special Reference to those of Metallic 
Salts," was taken as read, owing to the lateness of the 
hour. The principle upon which the experiments described 
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in this paper were conducted consists in heating a small 
platinum crucible containing the salt by means of a 
Bunsen, or other suitable means, and the instant the salt 
is seen to melt the whole is dropped into cold water. 
From the observed rise of temperature the melting-point 
of the salt can be calculated. Tables are appended to 
the paper giving the fusing-points of a large number of 
substances as observed by this method. 

The meeting was finally adjourned until Thursday, 
February 17th, when Prof. Frankland, F.R.S., will deliver 
a ledture “ On some Points in connection with the Analysis 
of Waters.” 

NOTICES OF BOOKS. 

On the First Principles of Chemistry. By Edmund J. 
Mills, D.Sc., F.R.S., Young Professor of Technical 
Chemistry in the Andersonian College, Glasgow. (Re¬ 
printed from the Philosophical Magazine for January, 
1876.) 

Dr. E. J. Mills—but lately eledted Young Professor of 
Technical Chemistry in the Andersonian College, Glasgow 
—has published an essay on the first principles of che¬ 
mistry. Issuing, as this does, from a Chair of Chemistry 
at one of our Universities so justly famed for its advance¬ 
ment of natural science, we of course look for something 
the perusal of which shall reward us. 

In treating of a matter which more than borders on the 
region of metaphysics, it is only natural that a writer 
should indulge in preliminary considerations of a so-called 
philosophical character before attacking the adtual subjedt 
which he intends to discuss. Dr. Mills forms no exception 
to this rule, but rather avails himself of the privilege to 
its fullest extent. Let us, however, first listen, and after¬ 
wards judge. 

Our author, then, commencing with some highly lauda¬ 
tory observations upon Ferrier and his philosophy, after 
quoting several most amusing passages from the eccentric 
author of “ Les Institutes,” and after subsequently pointing 
out to us what he considers to be the analogy between the 
final triumph of human reason and the lesson inculcated 
in the parable of the Prodigal Son, proceeds to the con¬ 
sideration of the difficulties of investigating first principles 
in language replete wiih metaphor, the quotation of which 
n its entirety space alone precludes. 

But one of the passages in this paragraph demands 
special attention. Speaking of the ideal reformer who 
would “ disinter the pure jewels of science ” lying deep 
under a metaphorical roadway, Dr. Mills says:— 

“ He must have an infinite capability of doubting. For 
his is no search for truth—of which all men chatter, but 
which none are admitted to possess ; his is a reasoned 
labour, and the issue, of which he is careless, must in the 
main be wise.” 

Calm contemplation of these sentences is unavailing. 
They may be “ chewed,” but are not to be “ digested!” 
Absence of conspicuity of expression in the handling of 
such themes as the present one is no rare thing; but 
Kant, at his worst, leaves us a loophole of meaning, and 
even Schopenhauer does not desert us in the°dark. 
Macaulay said somewhere that there are arguments, the 
mere statement of which constitutes their refutation ; but 
Dr. Mills in here avoiding that lucidity so characteristic 
of such stylists as Prof. Huxley or Dr. Tyndall, may be 
said to have afforded us arguments of a most irrefutable 
character. 

Is the search for first principles no search for truth ? 
Are men to be careless of the issue of their research ? It 
is as difficult to reply to these questions as it is to the one 
Dr. Mills asks his readers immediately after the passage 
above cited. To quote— 

“ Such being the case, can we wonder that no clear 
statement of the first principles of chemistry has ever yet 
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been made, and that even the very definition of the science 

is either unknown or obscure ?” 
Dr. Mills becomes more intelligible further on where he 

advocates reform—a reform which means nothing more 
nor less than the disestablishment of an ancient institu¬ 
tion, the atomic theory. In asking “ Where then are we 
to commence ?” Dr. Mills says:— 

“ The first principle of all science is motion. Every 
event of which we are conscious proves on analysis to 
be motion of some kind, and martter is not distinguishable 
from motion except as more or less determinate motion.” 

Matter and motion are very inseparable ideas in many, 
and in fadt most minds, but it is surely going rather far to 
speak of one as “not distinguishable ” from the other. 

“ We have then to select those derived forms of motion,” 
Dr. Mills goes on to say, “ which, lying nearest to it, are 
yet within the province of chemistry. One of these must 
necessarily be adtion, because the chief business of che¬ 
mistry is a kind of work.” And, moreover, a hard kind of 
badly-remunerated work. Further on we read :— 

“ Chemical substances are valued, not for what they are 
conceived as being but as doing, and the first question we 
ask about a body is—What is its fundtion ?” 

Very true. But Dr. Mills, it would seem, fails to dis¬ 
tinguish nicely between “property” and “ fundtion,” for 
the first questions he asks about a body are—Has it an 
alcoholic fundtion ? or a saline fundtion ? or a ketonic 
fundtion ? or a zincous fundtion ? or a chlorous fundtion ? 
questions which he answers through the agency of what 
he is pleased to term “ elementic discriminants.” Later 
on in his essay Dr. Mills contents himself with remarking 
that “ constitution ” has been, and always is, considered 
of small importance in comparison with “ adtion.” The 
two standing to one another, as he somewhat synonymously 
expresses himself, “ in the relation of speculation to ex¬ 
periment.” 

“ Indigo, sugar, salt, and alcohol,” says Dr. Mills in 
pursuing this idea, “ were extremely valuable before any¬ 
thing whatever was asserted of their constitution—valu¬ 
able then as now for the employments to which they could 
be put.” “ The producer,” he continues, “ prudently re¬ 
garding their constitution with a wise indifference.” 
Some would have called the producer imprudent and his 
indifference unwise, but this is of course merely a matter 
of opinion. 

After reaching this climax, Dr. Mills descends 
from his flight of didtion, and becomes once more 
interesting and intelligible. The following two passages 
give us the text, as it were, of our sermon :—“ The most 
important character of chemical adtion is continuity, which, 
as has already been stated, is an immediate derivative of 
the idea of motion.” And somewhat later—“ For it is as 
experimentally certain that the generated substances take 
part in a readtion as it is that the generators themselves 
share therein. When, therefore, a body is enclosed in 
some vessel, and set aside, it must not be regarded as in- 
adtive ; it may quiver, but will not expire.” 

By which Dr. Mills would say that chemical adtion 
never ceases. He would assert, and pradtically does (in 
the last quoted passage) assert that when, for instance, a 
mixture of oxygen and hydrogen, containing these gases 
in the theoretical proportion necessary for the formation 
of water, is exploded, some further chemical adtion con¬ 
tinues, and water adts upon water. But of what nature is 
this continued adtion, and upon what observations does 
Dr. Mills base his assumption ? 

So much for continuity of chemical adtion, to which we 
return immediately. Let us hear what Dr. Mills says as 
regards chemical mass :— 

“ According to the evidence we possess (and some of it 
is of the highest order of accuracy), no matter what may 
be the masses of the substances adting, the entire mass of 
each takes part in the process.” 

The expression “ takes part ” is as vague as many of 
Dr. Mills’s pet expressions. There can be no doubt as to 
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the influence which mass exerts upon chemical action, but 
whether that influence is entirely physical or entirely 
chemical, or partly both, are questions which still await 
reply. Now Dr. Mills asserts that if, for instance, an 
ounce of zinc be immersed in water, and a quantity ot 
sulphuric acid added, the whole of this reagent ads 
whether it weigh an ounce, or a pound, or a hundred¬ 
weight, and that all the excess of acid which is not. 
required to make zinc sulphate should not as “undeniably 
sharing in the process ” be omitted from the equation 
symbolising that process. It must be admitted that 
pradically (and we use this term advisedly) an excess of 
acid appears necessary for the complete solution of all 
the zinc present, but this excess can never be admitted as 
theoretically necessary, for were this so we should indeed 
have to abandon our atomic theory. The most plausible 
argument that atones for this apparent deficiency in theory 
is that the excess of acid replaces one of the fadors 
necessary for the theoretical realisation of the process, 
and that the replaced is that most convenient of all fadors 
—time. Looked at from this point of view, such an equa¬ 
tion as Zn + H2S04 = ZnS04 + H2 ceases, we think, to 
deserve being spoken of as expressing but a “ poor and 
single point” of the process. 

Dr. Mills next proceeds to discuss the well known re¬ 
searches of Harcourt and Esson, and those of Guldberg 
and Waage, on the influence of mass, time, &c., on che¬ 
mical adion. The former chemists assert to have shown 
that in chemical adion the amount of change is at each 
moment proportional to the total amount of changing 
substance, but they do not, at the same time, dispute the 
truth of Dalton’s “ definite proportions,” and certainly do 
not disprove them. Guldberg and Waago, arriving at the 
same results, argue further that the researches of Berthelot, 
Scheerer, and more particularly those of Debus, in the other 
diredion, give results capable of representation on their 
principles. But Bunsen’s experiments on the explosion 
of mixtures of certain gases would seem to point to conclu¬ 
sions of a very opposite tendency, and results might, in fad, 
be thus stated :—In that mutual decomposition of bodies 
called chemical adion all quantities present do not ad, 
but only (and generally a small) proportion of the whole, 
and that in the case of bodies in solution the proportion 
between the ading masses and the total mass would 
mostly appear to be always continuous ; but that in the 
case of gases (Bunsen) this proportion, though always 
admitting of representation by simple ratios, is not con¬ 
tinuous but discontinuous. 

Now Dr. Mills argues that Bunsen’s experi¬ 
ments go to prove continuity in place of that dis¬ 
continuity to which they apparently point; but the only 
argument he brings against them is that one has no right 
to deduce discontinuity where it has been expressly intro¬ 
duced. It might, however, with equal justice, be said 
that we have no right to deduce continuity where the un¬ 
avoidable conditions of experiment would specially favour 
it; so that in saying that those positions in chemical 
adion which Dalton termed “ definite proportions ” are 
fitly conceived as maxima and minima on curved lines 
Dr. Mills is giving us a very fascinating idea, which, 
however, requires the further corroboration of fads ere it 
can be fully accepted as the explanation of fads. 

And now Dr. Mills deserts chemistry to launch us in 
the midst of metaphysics. He raises, but does not solve, 
the question whether matter, considered as direded con¬ 
crete isolable motion, may not be transferred into energy 
that is diffuse, or non-isolable motion, or vice versa. As 
a small result of which consideration we are told that 
water cannot consist of oxygen and hydrogen, and that 
no one can assert that argentic chloride has the same 
composition now as it had (in the good old times) one 
hundred years ago ! But this is not all. As a further and 
far more important result of such cogitations Dr. Mills 
would abolish the vulgar chemical equation, ignore the 
theory of “ constitution,” and dispense with the Berzelian 
nomenclature; and having thus left us, as it were, with- 
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out a chemical leg to stand upon, he comforts us with the 
assurance that chemistry existed before Dalton. 

Dr. Mills’s suggestion of replacing the old chemical 
symbols by mathematical ones as expressing continuity is 
very worthy of attention, but, as many of Dr. Mills’s sug¬ 
gestions are, is far in advance of fads. The same remark 
applies to Dr. Mills’s idea with regard to a dynamic 
equivalent, or Bergmannic as he christens it. “ It is 
sufficiently obvious,” he says, “that the real equivalent of 
a body is that which performs the unit of work, however 
that unit may come to be defined.” 

For example, if i stand for baric iodide, and c for baric 
chloride, we have a solution of the equation— 

* =fc' 
This indicates a field of research, and is certainly the 

best thing in the essay. 
As regards Dr. Mills’s “ energy ” explanation of iso¬ 

merism, and also as regards his researches on “ valencies,” 
we must refrain from more than mentioning these, and 
refer the reader to the tabular summary of the principles 
advocated by Dr. Mills at the end of his essay. 

And now having followed Dr. Mills somewhat closely 
in his arguments, one may well ask with him:— 

“ What is the pradical result of this discussion ?” 
Dr. Mills challenges the reader to choose between the 

“ atomic ” theory and the so-called “ dynamic theory,” 
and some readers might give him this answer :— 

What is theory after all but the logical interpretation 
of accepted fads which, becoming the basis of new 
generalisations, induces the discovery of new fads. But 
fads must precede theory. And the atomic theory is, we 
assert, in its widest development a logically admissible 
interpretation of those fads which are already known to 
us, but Dr. Mills would have us put this aside and 
advocate a theory for which fads, as he himself admits, 
have as yet specially to be created—a theory which is 
therefore, as Dr. Mills states it, no theory at all in the 
strider sense of the word but a system of metaphysics. 
Such a system as approaches nearest to those of Schelling 
and Hegel, but which in its main principle is far older 
than the science of chemistry itself. 

To adopt somewhat the phraseology of Dr. Mills the 
reader might continue to say that rather than desert the 
strid path of indudive inference to wander in the fascinat¬ 
ing but delusive mazes of metaphysics, he (the reader) 
would prefer to retain the “ atomic ” theory because 
accumulating fads warrant its retention rather than its 
rejedion, and because, as Dr. Mills himself says, in a 

mood which none can too much admire, “ It is juster 
and wiser to accept fads than to attempt to transcend 
them.” 

H. W. H. 

CORRESPONDENCE. 

SPRENGEL’S WATER-VACUUM PUMP. 

To the Editor of the Chemical News. 

Sir,—Circumstances have, till now, prevented my calling 

attention to an error committed by one of your con¬ 

tributors in your final issue for 1875. Mr. W. Thomsom, 
F.C.S., speakes (Chemical News, vol. xxxii., p. 310) of 

“ Bunsen’s vacuum pump.” 
Now those people who persist in speaking of the 

“ water pump ” as Bunsen’s may think they have suffi¬ 
cient warrant for doing so, although (as I shall presently 
show) they have not a particle. But this Fellow of the 
Chemical Society, without referring to the fluid used for 
obtaining the vacuum, or, indeed, without mentioning 
Bunsen’s appliances for using the vacuum, speaks of the 
method of obtaining a vacuum discovered by Sprengel as 
though it were due to Bunsen. Doubtless he sins in 
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company with a great many others, but the persistent 
ignoring of the facts thus displayed ought, in common 
fairness, to be put an end to. 

Bunsen has saiu [Phil. Mag., [4], vol. xlv., p. 153):— 
“ The interesting discovery that by means of columns of 
liquids flowing downwards a more perfect vacuum can be 
produced than was possible by the air-pumps hitherto in 
use, belongs solely and only to Dr. Sprengel.” He, in 
his “ Researches on the Vacuum ” (fourn. Chem. Soc. 
1865) brings prominently forward that water is, from a 
practical point of view, the only liquid which could come 
into consideration as a substitute for mercury, used in the 
instrument described by him. Bunsen adds, further on, 
—“ If, in the face of these facts, which are open to all, 
anyone attributes to me ... a share in his [Dr. Sprengel’s] 
discovery, I can regret this only all the more keenly, as in 
my treatise on the new method of filtration I could not 
possibly have expressed myself with regard to Dr. 
Sprengel’s claims more loyally and precisely than I have 
done.” 

Bunsen’s fame does not require to be supported by in¬ 
justice towards a fellow-worker to whom we are all so 
much indebted. Let me advise Mr. W. Thomson and 
others to read carefully Sprengel’s paper, and, in future, 
when the “water-pump” or “vacuum-pump,” which is 
used with Bunsen’s filter, is spoken of, let it, instead of 
being linked with the name of anyone who may happen 
to apply it to a particular purpose, be associated with the 
name of the true discoverer, Sprengel,—I am, &c., 

F.C.S. 

NOTES ON AQUEOUS ALCOHOLS. 

To the Editor of the Chemical Nezvs. 

^IR>—In reference to a remark which appears in the 
report of Messrs. Dittmar and Stewart’s “ Notes on 
Aqueous Alcohols,” allow me to state that Dupre’s 
alcohol was not largely contaminated by aceton. The 
methylic alcohol employed had been most carefully pre¬ 
pared, and 20 grms. of it, when oxidised with sulphuric 
acid and potassium dichromate, yielded only traces of 
acetic acid. 

, A. DuprE. 
Laboratory, Westminster Hospital, 

London, February 7, 1876. 

ON THE NECESSITY FOR ORGANISATION 

AMONGST CHEMISTS. 

To the Editor of the Chemical News. 

SIR»—I read with deep interest the article by C. R. Alder 
Wright, D.Sc., in the Chemical News, vol. xxxiii., 
p. 27, and hope to find that the proposal it contains to 
obtain a charter to constitute a Guild of Analysts and 
Assayerswill meet with an immediate and hearty response 
by all who follow those professions. It is a fadl—however 
much the necessity is to be deplored—that some such 
means of both excluding and extruding incompetent 
persons from the practice of commercial analysis cannot 
be much longer delayed if conscientious and experienced 
men are to win a living and save themselves from the 
aSSravation °f having their carefully executed assays 
placed side by side with the results of the nnmh and 
ready, mot to say slipshod, work of every novice Dr 
Wright very ably advocates the necessity for organisation 
amongst, professional chemists, and his paper deserves 
their serious reflection. I trust other qualified gentlemen 
will kindly come forward and assist him to put the pro¬ 
posed association into operation.—I am, &c. 

0. ~ Maitri Essayer. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rcndus Hehdomadaires des Seances de VAcademie 
, des Sciences. No. 3, January 17, 1876. 

Action of Fuming Sulphuric Acid upon the Car¬ 
bides of Hydrogen.—M. Berthelot.—The author re¬ 
marks that the action of sulphuric acid upon organic com¬ 
pounds gives rise to five principal phenomena; that is to 
say, combination of the acid with the organic matter; de¬ 
hydration, or consecutively hydration of the organic 
matter; its polymeric condensation ; and, finally, its pro¬ 
found destruction, with liberation of sulphurous acid. 
Without stopping to consider the last result, which is 
generally complicated with the four others, he examines 
the evolution of heat corresponding to the former. 

Transformations of Cane-Sugar in Crude Sugars 
and in the Sugar-Cane.—M. A. Muntz.— The sugar 
possessed of reducing properties existing in crude sugars 
and in the cane ordinarily consists of an inactive glucose, 
with which are often associated variable proportions of 
normal glucose and of levulose. 

Optical Inactivity of the Reducing Sugar Found 
in Commercial Products.—MM. Aime Girard and 
Laborde.—The authors consider it established that there 
exists in commercial products a reducing sugar having no 
sensible influence upon polarised light, and consequently 
incapable of influencing the results furnished by the 
polarimeter. 

Spectrum of Nitrogen, and on those of the Alkaline 
Metals in Geissler’s Tubes.—M. G. Salet.—The author, 
with reference to the researches of Schuster, published in 
1872, proposes to demonstrate that a grooved or fluted 
spectrum can be produced with nitrogen heated in contact 
with sodium ; that the disappearance of the spectrum of 
nitrogen is due to the disappearance of the nitrogen itself, 
which is totally absorbed by sodium under the influence 
of the electric effluve ; and that the spedrum described by 
Schuster should probably be ascribed to the vapours of 
the alkaline metal. 

Certain New Derivatives of Anethol. —M. F. Lan- 
dolph.—The author examines the reaction of alcoholic 
potassa upon the hydride of anethol; of perchloride of 
phosphorus upon anethol; of alcoholic potassa upon 
monochlorinised anethol; and of acetic ether uoon 
diphenol. 

Synthesis of Aniline-Black.—M. J. J. Coquillion.— 
To demonstrate that aniline-black may be obtained with¬ 
out the intervention of a metal the author had recourse to 
the following precautions :—The slips of carbon which 
served as electrodes were exposed for three hours to a 
current of chlorine in a porcelain tube heated to redness. 
They were then boiled in nitric acid, again submitted to 
the action of chlorine, and washed in distilled water, when 
they might be regarded as pure. These points were 
1 decimetre in length. To effect the electrolysis two 
platinum wires were coiled round their upper parts, and 
were connected with the two Bunsen elements made use 
of in these experiments. As soon as the lower extremities 
of the carbon points were plunged in the salt of aniline 
the positive electrode became covered with black, whilst 
hydrogen escaped from the negative pole. It seems, 
therefore, beyond doubt that aniline-black may be pro¬ 
duced without the action of any metal. This fact being 
established, it remains to be seen which salts of aniline 
are capable of yielding aniline-black. The hydrochlorate 
and the sulphate alone seem able to produce the black 
under practical conditions. The author has previously 
shown that these two salts, when submitted to electrolysis, 
yield, after the lapse of twenty-four hours, a paste-like 

' mass surrounding the positive electrode. This mass, when 
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washed and dried, is soluble in concentrated sulphuric 
acid. It has a blackish violet tint, analogous to a solution 
of violaniline in the same acid; but if water be added to 
the dissolved black a greenish mass is immediately pre¬ 
cipitated—a phenomenon which does not occur in case of 
violaniline. This is an important chara&er which seems 
to distinguish aniline-black. This readion may be 
obtained even with a slip of dyed cotton. The greenish 
flakes, however, resume their original black colour if the acid 
is neutralised with ammonia or potash. Two other salts of 
aniline, the arseniate and the phosphate, or rather a mix¬ 
ture of phosphates, likewise yield aniline-black. With two 
Bunsen elements, however, the operation is slow ana 
difficult. The solution of these salts is syrupy, and after 
the lapse of twelve hours there are obtained merely small 
quantities of a black, which likewise is soluble in concen¬ 
trated sulphuric acid with a red-violet colour, and on 
adding water deposits greenish flakes. The colours, how¬ 
ever, do not appear to be identical with those obtained 
from the hydrochlorate and the sulphate. These salts 
are not likely to be used in pradice. The black from the 
nitrate of aniline, and that from the acetate, do not pre¬ 
sent this readion, and their molecular constitution is 
probably different. Thus, from a theoretical point of 
view, we see that it is possible to form aniline-black by 
dired synthesis, and that the same method may doubtless 
realise analogous synthesis. From a pradical point of 
view, the results are also not without importance. For 
the success of the operation the solutions ought to be 
concentrated. Pradical men should therefore add as 
little water as possible, and keep within the limits which 
experience will easily indicate. The other laws of eledro- 
lysis have also their application. Every cause which tends 
to separate the molecules assists the readion ; a more 
elevated temperature will therefore be favourable, but to 
ensure uniformity of shade the temperature must be uni¬ 
form also. A diminution of pressure will have an analo¬ 
gous effed. The printer must therefore beware of em¬ 
ploying', as was formerly done, cast-iron drums, where the 
gases from the readion, finding no escape, augment the 
pressure, and thus hinder the formation of the black. 

Bulletin de la Societe Chimique de Paris, 
No. 12, December 20, 1875. 

Spontaneous Coagulation of Blood : Gases of the 
Blood Before and After the Produdion of the Fibrin. 
—M. A. Gautier.—A reply to the last paper of MM. 
Mathieu and Urbain. 

Combination of Phenol with Sulphate of Quinine. 
—M. S. Cotton.—This compound is remarkable for its 
stability, and possesses a considerable antiseptic power. 

Preparation of Acetate of Ammonia and Acetamide. 
—M. J. A. Roorda Srnit.—Crystallisable acetic acid is 
placed in a flask and heated in the water-bath, small 
fragments of carbonate of ammonia being added to satu¬ 
ration. In preparing acetamide the produds distilled 
below 2000, which are always acid, are to be heated and 
neutralised with carbonate of ammonia. 

Reaction of Sulphite of Ammonia and Nitro- 
benzine.—J. A. Roorda Smit.—The produds obtained 
are sulphanilate and disulphanilate of ammonia. 

Correspondence from St. Petersburg of Nov. 21st 
(Session of the Russian Chemical Society, Od. 2/14, 
1875).—W. Longuinine. 

M. Lioubavine gave an account of the changes under¬ 
gone by aldehyd-ammonia exposed to the air, and of the 
adion of trimethyl-aniline upon aldehyd. 

MM. Beilstein and Kourbatoff announced that in the 
readion of perchloride of antimony upon nitro-benzine in 
presence of ether, metachloro-nitro-benzine is produced. 

M. Borodine made a communication on the nitroso- 
amarine obtained by the adion of nitrite of potassium 
upon a solution of amarine in presence of acetic acid. 

M. Schmit, on behalf of M. Orlowski, gave an account 
of experiments undertaken to obtain the tricarbonated 

acid intermediate between the methyl-tricarbonic and the 
carballylic acids. 

The Transactions of the Society further contain a 
paper on the order in which the addition and separation of 
the elements of hydriodic acid take place, by M. A. 
Zaytzeff. There is also a memoir by MM. Wagner and 
Zaytzeff, on the “ Bromide of Amylene and the Amylenic 
Glycol of Diethyl Carbinol.” Lastly, there is a paper by 
the same authors on the “ Transformation of Diethyl- 
Carbinol into Methyl-propyl Carbinol,” conneded with 
previous researches of Messrs. Erlenmeyer and Wanklyn. 

No. 1, January 5, 1876. 

Saccharification of Amylaceous Matters.—M. L. 
Bondonneau.—Already noticed. 

On Acftive Malic Acid.—G. J. W. Bremer.—Malic 
acid derived from dextro-tartaric acid causes the polarisa¬ 
tion plane of light to deviate to the right, its rotatory 
power being +3'i57°* Malic acid from the mountain ash 
has the rotatory power -3-299°. 

On a Secondary Hexylic Alcohol.—W. CEchsner de 
Koninck.—Already noticed. 

Sulphocyanates of Acid Radicals.—P. Miquel.— 
The author has prepared the sulphocyanate of benzoyl, 
C8H5ONS, a colourless liquid, of an odour resembling 
that of bitter almonds, and the sulphocyanate of acetyl, 
C3H5NOS. 

On Camphic Acid.—J. de Montgolfier. 

Isomers of Camphor and Borneol.—J. de Montgol¬ 
fier.—These two papers are not suitable for abstraction. 

Mineral Cotton. — H. Meidinger.—This substance, 
used for coating boilers, steam-pipes, &c., to prevent 
cooling, is made by passing a current of steam through 
melted slag. The utmost length of the fibre is 5 c.m. It 
is a very bad conductor of heat, whence its application. 
Its price is 7! francs per 50 kilos.—Chetn. Centralblatt. 

Improvements in Producing Aniline-Black in 
Dyeing and Printing.—R. Pinckney.—In dyeing the 
author steeps the goods in the following ingredients, either 
all together, or first in the solution of the metallic salts, 
and then in the salt of aniline and the chlorate :— 

Hydrochlorate of aniline .. .. 150 parts 
Salt of uranium or vanadium .. 18-5 ,, 
Chloride of nickel. 20 ,, 
Chlorate of potash. 100 ,, 
Water .2500 ,, 

The goods may be dyed either cold or hot. In printing, 
the proportions employed differ in the chlorate, which 
varies from 150 to 100 parts, and in the water, which is 
reduced to 1200 parts. The mixture is thickened with 
gum or dextrin.—Moniteur de la Teinture. [We fear these 
mixtures will prove too costly for use.] 

Formation of Aniline-Black by the Electrolysis of 
its Salts.—J. J. Coquillion.—Taken from Comptes Rendus, 
lxxxi., p. 408, and already noticed. 

M. Reimann's Farber Zeitung, No 4, 1876. 

According to R. Wagner resorcin mixed with solution 
of sulphate of copper, and enough ammonia to re-dissolve 
the precipitate which is at first produced, yields a deep 
black liquid which dyes wool and silk, and which may 
possibly be used as black ink. 

Adulteration of Eosin.—Eosin has recently been dis¬ 
covered to be sophisticated with starch, which is less 
easily recognised than sugar when the sample is treated 
with water. It is therefore recommended to drench a 
portion of the eosin with alcohol at g6 per cent, which 
ought to give a clear solution. The absence of other red 
colouring matters is ascertained afterwards. 

To distinguish eosin from the coal-tar colours, and from 
alizarin-red, Wagner proposes to moisten the tissues with 
collodion. If a white spot appears the dye employed is 
eosin. 
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PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in artificial stone. J. C. Sellars, Birkenhead, Chester. 
December 7, 1874.—No. 4195. This relates to that class of artificial 
stone made into blocks, bricks, tiles, or other forms by subjecting to 
pressure or by moulding into form mixed siliceous sand or other granu¬ 
lar substances and Portland or other cement, powdered lime, or clay, 
and consists essentially, as means for hardening and rendering said 
stone more durable, in wetting or soaking the said blocks, bricks, tiles, 
or other forms after pressure or moulding, and after they have been 
exposed to the atmosphere for some time, with or in water containing 
or holding lime in solution or suspension. 

Improvements in the manufacture of gas. R. P. Spice, Parliament 
Street, Westminster. December 18,1874.—No. 4365. This invention 
relates to the manufacture of illuminating gas when what is commonly 
known as “ water gas ” is used in combination with the vapour of 
petroleum or other similar spirit or oil. The apparatus to be em¬ 
ployed is not necessarily, but greatly by preference, that for which 
Letters Patent, No, 4178, dated December 19, 1873, were granted to 
me; and the present improvements consist in causing the gas imme¬ 
diately after it has left the condenser, or direCt from the retorts, and 
while it is hot, to pass through a vessel containing petroleum, whereby 
not only the light but the heavier spirits are vapourised and caused to 
combine with the water gas. By these means, in conjunction with 
those described by me in a Provisional Specification, No. 3269, dated 
September 24, 1874, the whole of the vapourisable portion of the 
ordinary petroleum of commerce may be utilised, and the object of the 
present invention attained. The gas after passing through the petro¬ 
leum may be conducted to the condenser if necessary, and subsequently 
to the purifying and storing apparatus in the ordinary way. 

Improvements in the processes of and apparatus for treating and 
purifying the refuse " pickle” of tin-plate works, also in treating the 
sulphuric acid obtained, and in purifying the “ scouring-water ” used 
at such works. W. J. Pughsley, Kidwelly, Carmarthen. December 
19, 1874.—No. 4373. This invention relates to certain improvements 
in connection with the invention for which Letters Patent were 
granted to me on the 21st day of June, 1864, No. 1530. In lieu of 
bottling the sulphuric acid obtained from the refuse “ pickle,” 
according to my said invention, direct from the lead tank for the use 
of the picklers, by the present improvements I cause it to run into the 
upper compartment or cistern of a filter through a suitable receiving 
pipe, and from which it escapes (through a coarse flannel strainer 
having a perforated copper plate at its top) to and permeates a deep 
layer of charcoal in the lower compartment, and then through a layer 
of small pebble stones obtained from freshwater, and lastly escapes 
from the filter through a perforated wooden chamber, and a wood tap 
fixed therein, into a glass bottle, and it is then ready for re-use by 
white or black picklers as previously. The discolouration of river- or 
other stream-water adjacent to tin-plate works is caused by the 
“ scouring water” used at such works, in a tank containing which the 
plates are placed, after having been taken out of the “ pickle,” until the 
acid is removed from them. To prevent this discolouration I construct 
a filtering apparatus in the watercourse of the “ scouring-water,” and 
cause the latter to pass first through a layer of limestone, which will 
retain any dirt that may have accumulated. The filter I construct of 
bricks, and form it of an upper layer of charcoal separated by a per¬ 
forated elm plank from a lower layer of burnt bones. The bones 
absorb the acid, aud prevent any from escaping to the stream. The 
white pickle I run into a tank (instead of into the river or stream), in 
which I allow it to settle, and subsequently over into a filtering appa¬ 
ratus of the construction hereafter described, and thence to the black 
plate picklers to be re-used, mixed with best vitriol. Subsequently I 
cause all the black and white pickle to pass through the processes 
described in the Specification of my above referred to Letters Patent, 
so as again to obtain the sulphuric acid for re-use. The tank lastly 
above referred to may be made of brick, or of any suitable substitute, 
such as a palm-oil cask, arranged so as to receive the pickle from the 
pickltr’s pot. The filtering apparatus I construct of wood, with a 
filtering medium of charcoal only. I also provide it with a wood tap 
by which the filtered acid can be withdrawn for the black picklers. ’ 

New or improved apparatus which may be used for condensing 
vapours or gases, for heating liquids, for purifying and bleaching oils 
and gases, and for other analogous purposes. R. Speir, Greenock 
Renfrew, N.B., and J. Mather, Gateshead-on-Tyne, Durham! 
December 2t, 1874. No. 4386. The feature of novelty which consti¬ 
tutes this invention is the arrangement and construction of the 
apparatus. 

Improvements in the manufacture of hydrogen gas, and in the 
utilisation of the by- or secondary products obtained in such manufacture. 
J. H. Johnson, Lincoln s Inn Fields, Middlesex. (A communication 
from J. O. E. Moreau, Paris.) December 21, 1874.—No. 4387. This 
invention relates to the application in the manufacture of hydrogen 
gas suitable for illuminating and heating purposes of a material not 
hitherto used in such manufacture, wherehy a considerable saving is 
effected in the cost ot production, and (in the case of lighting-gas) 
greater illuminating power is obtained ; and it consists in the employ¬ 
ment of the slime or ooze composed of the detritus of floating plants, 
aquatic vegetables, and the like, which settle on the bed or bottom of 
rivers, lakes, and similar watercourses or sheets of water, and there 
collect, forming strata or layers, which in a short time become decom¬ 
posed. The invention also relates to the utilisation of the by- or 
secondary products in the manufacture of coke, artificial fuel, manure, 
and disinfectants. 

Chemical News, 
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NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Dry Rot—Can any of your correspondents inform me if there is 
any preparation that can be applied to timber in a house to prevent 
the soread of dry rot, and what is the best method to pursue ?—Dry 
Rot. 

Black-Ash Making.—Will some correspondent be kind enough 
to inform me what weights of salt cake, limestone, and slack are found 
in practice the best? what is the actual loss of salt cake in black-ash 
making ? and what, if any, is the loss of alkali usually found in lixivi¬ 
ating ? What percentage of sodium oxide should be found in an 
average ball made from whatever is considered to be an average 
charge ?—Enquirer. 

MEETINGS FOR THE WEEK. 

Saturday, Feb. 12th.—Physical, 3. (Annual General Meeting. 
Election of Officers, &c.) 

Monday, 14th.—Medical, 8. 

- London Institution, 5. 
- Royal Geographical, 8.30. 
- Society of Arts, 8. Cantor Lectures. “ Iron and 

Steel Manufacture,” by W. Mattieu Williams, 
F.C.S. 

Tuesday, 15th.—Civil Engineers, 8. 
- Zoological, 8.30. 
- Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
- Society of Arts, 8. (African Section). “ Ostrich 

Farming and the Ostrich Feather Trade of South 
Africa,” by P. L. Simmonds, F.S.S. 

Wednesday, 16th.—Society of Arts, 8. “ The Combustion of Gas, 
and its Application to Heating Purposes,” by 
John Wallace. 

- Meteorological, 7. “An Improvement in Ane¬ 
roid Barometers,” by the Hon. Ralph Aber- 
cromby, F.M.S. ‘‘Meteorology in India in 
relation to Cholera,” by Colonel J. Puckle, 

- Society of Public Analysts, 6.30. 
Thursday, 17th.—Royal, 8.30. 

- Royal Institution, 3. “On the Chemistry of the 
Non-Metallic Elements,” by Prof. Gladstone. 

- Chemical, 8. “ On some Points in the Analysis ot 
Potable Waters,” by Dr. Frankland. 

- Royal Society Club, 6.30. 
- Zoological, 4. 
- London Institution, 7. 

Friday, 18th.—Royal Institution, 9. “ ACtion of Light on Selenium ’ ’ 
by C. W. Siemens. 

- Society of Arts, 8. Indian Section. “ Suez Canal,:”by 
C. Magniac. 

- Geological, 1. (Anniversary). 

Saturday, 19th.—Royal Institution, 3. “ On the Vegetable King¬ 
dom,” by W. Thiselton Dyer. 

KUYAL SUIriOOH OF MINES. 

Prof. RAMSAY, LL.D., F.R.S., will com- 
x mence a Course of Forty Lectures on GEOLOGY, on Monday 
next, February 14, at Two o’clock, to be continued on each succeeding 
I uesday, Wednesday, Thursday, and Monday at the same hour. Fee 
for the Course £4. 

Mr. WARINGTON W SMYTH, F.R.S., will commence a Course 
of Forty Lectures on MINERALOGY on Monday next, February 14 
at Noon, to be continued on each succeeding Tuesday, Thursday 
Friday, and Monday at the same hour. Fee for the Course £4. 

TRENHAM REEKS, Registrar. 

Qilicates of Soda and Potash in the state of 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality suited for the manufacture of Soap and other purposes 
B“ppl'ed he8* terms by W GOSSAGE and Sons, Soap 
Works Widnes, Lancashire. ’ * 

London Agents, CLARKE and COSTE, 19 and 20, Water Lane 
1 ower Street, IL.O;, who hold stock ready for delivery* 

P W. HART, Manufacturer and Dealer in 
* Apparatus and Chemicals for Scientific Pursuits. Labora* 

tory Fitter and Furnisher. Photographic Apparatus and Materials 
8, Kingsland Green (West Side), London. 
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THE CHEMICAL NEWS. 
Vol. XXXII, No. 847. 

NEW SULPHURETTED HYDROGEN 

GENERATOR. 

By P. CASAMAJOR. 

The gas generator, which it is my purpose to describe 
here, has been in use for several months. It possesses 
two important characteristics, which, as far as I am 
aware, are not found combined in any apparatus suitable 
for producing large quantities of gas. These charac¬ 
teristics are :— 

1. That it gives sulphuretted hydrogen immediately 
whenever it is wanted. 

2. That it does not give it when it is not wanted, except 
for a few minutes after being used. 

Kipp’s apparatus, which is the one most generally used 
for the production of sulphuretted hydrogen, fulfils the 
condition of being ready to give off the gas at any time, 

67 
This plan is troublesome and inconvenient. If parti¬ 

cular care is not taken to wash the sulphuret of iron with 
water and weak carbonate of soda, and drying it well 
before putting it away, it will be found oxidised and use¬ 
less when wanted. 

Besides these two generators, which are in general use, 
others have been proposed, of which I can say that those 
which have come under my notice have either failed in 
the important requisite of ceasing to give sulphuretted 
hydrogen when it is not wanted, or are ill adapted to the 
production of gas in any considerable quantity. 

The new apparatus for generating sulphuretted hydrogen 
is represented in the woodcut accompanying this article. 
The bottle marked A is provided with two tubulures, 
through one of which passes a glass tube, ending at its 
lowest part in an enlarged portion F, which must, how¬ 
ever, be narrow enough to pass through one of the tubu¬ 
lures of the bottle A. This tube must pass through a 
rubber cork capable of closing the tubulure a perfectly. 

Before introducing the tube through the tubulure a, the 
enlarged portion is filled with some coarse fibrous material, 
such as coarse tow. After the tubulure a shall have been 
perfectly closed by the rubber cork, a quantity of shot 
(about No. 3) is poured into the other tubulure so that it 
will rise in the bottle to a height of two or three inches. 
After levelling the shot, pieces of sulphuret of iron are: 

but it has the drawback of being an almost constant 
generator of gas, which defeCt is inherent to its construc¬ 
tion. One cause of this is that the sulphuret of iron is 
placed on a wire gauze direCtly over the dilute sulphuric 
acid in the lowest globe, and that it keeps falling through 
and around the wire gauze, causing a constant production 
of gas, which must eventually escape either through the 
glass stopcock, or through the safety tube on top of the 
highest globe. 

Another cause of the constant production of gas is that, 
when the stopcock is closed, the dilute sulphuric acid is 
driven back to a height of about 15 inches. This main¬ 
tains a pressure in the apparatus which forces the gas out 
at some part of the ground joints. After a certain por¬ 
tion of the gas has escaped, the dilute sulphuric acid rises 
in the lowest globe so that it reaches the sulphuret of 
iron on the sieve, and a fresh supply of gas is produced, 
driving the liquid to the upper globe as before, and re¬ 
establishing the pressure in the apparatus. 

The use of Kipp’s apparatus having been found incon¬ 
venient, I adopted for several years the plan of putting up 
an apparatus when one was wanted, emptying it out 
again when not required for use. This generator was 
merely a bottle with two tubes, one for the egress of the 
gas, and the other for the introduction of dilute sulphuric 
acid, which latter served also as a safety tube. 

introduced in the bottle, where they will lie on top of the 
shot. 

The presence of shot in contact with the lower part of 
the tube before mentioned accounts for the necessity of 
providing this tube with an enlarged portion F, as by this 
means sufficient space is left for the passage of liquid 
between the grains of shot, which otherwise would close 
almost entirely the lower end of the tube. The object of 
stuffing the enlargement F with tow is to prevent the shot 
from rising up to the narrow portion of the tube. 

After the shot and sulphuret of iron have been intro¬ 
duced, the other tubulure b is closed tightly with a rubber 
cork provided with a tube to lead the gas generated to a 
wash bottle. The two portions forming the outlet tube 
are united by a rubber tube, which may be entirely closed 
by means of the screw pinchcock D. 

The bottle B is provided with a wide mouth, bearing a 
rubber cork with two tubes, one of which extends down 
to the bottom of B and communicates by means of a 
flexible rubber tube to the glass tube which enters into 
the bottle A through the tubulure a. The other glass 
tube of bottle B terminates in a flexible rubber tube which 
may be tightly closed by means of the pinchcock C. 
The bottle B is filled to about two-thirds of its height 
with dilute sulphuric acid, which is allowed to go to the 
bottle A whenever the gas is to be generated, and which 
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returns to the bottle B when the apparatus is not in 
use. 

To generate sulphuretted hydrogen with this apparatus, 
we may observe that if the tubes by which the bottle A 
communicates to the bottle B are full of liquid, it will 
merely be necessary to open the screw pinchcock D, 
which will remove the pressure from the bottle A and 
allow the dilute sulphuric acid in bottle B to flow into 
bottle A. If these tubes of communication, including the 
flexible tube, are not full of liquid, the screw pinch D 
should be kept open, and air be driven into the bottle B 
from the mouth through the tube E by opening the pinch¬ 
cock C. The pressure exerted in this way on the surface 
of the bottle B drives the liquid it contains into the tubes 
of communication, and, after the blowing of air through 
the tube E has ceased, the liquid continues to flow into A 
until it reaches the sulphuret of iron, when sulphuretted 
hydrogen is given off. 

On account of the offensive nature of the gas, care 
should be taken not to draw air from the bottle B into the 
mouth. This is easily avoided by filling the mouth and 
lungs with air before blowing into the bottle B. If care is 
not taken to open the screw pinchcock D before blowing, 
the gas in the bottle will not be driven forward, but will 
be mixed with the air from the lungs, and partly find its 
way into the mouth of the operator. This screw pinch¬ 
cock D is specially useful in regulating the outlet of 
sulphuretted hydrogen, and consequently its produi ion. 

When no more gas is wanted the screw pinchcock 
should be closed entirely, after which a certain pressure 
is produced in the apparatus from the gas which continues 
to be formed. After a minute or two the pinchcock C 
should be opened to remove the pressure from B, and 
allow, not only the liquid in A to flow back into B, but 
also a certain quantity of gas, by which means the liquid 
connection between the two bottles is interrupted, and 
remains so while the apparatus is not in use. 

471, Lafayette Avenue, 
Brooklyn, December 20, 1875. 

ON THE USE OF THE SPRENGEL VACUUM 
PUMP FOR FILLING BAROMETER AND 

THERMOMETER TUBES WITH MERCURY. 
By ERNEST FRANCIS, 

Government Laboratory, Trinidad, B.W.I. 

The difficulty of filling tubes with mercury so that air 
may be excluded is well known, and instruments in which 
this condition is attained are highly prized. The ordinary 
process of filling barometers by boiling is tedious and 
unsatisfactory, more especially to those unused to the 
operation. 

It has been found that the improved form of the 
Sprengel pump affords an admirable means of accom¬ 
plishing the operation, and adds another to the numerous 
good qualities for which the instrument is famed. The 
process is easy and would enable barometers to be filled 
in the laboratory with perfect accuracy. It has the 
additional advantage of being applicable to tubes of any 
calibre. 

The operation is performed by connecting and exhaust¬ 
ing the barometer tube ; the outflow orifice of the pump 
being then stopped, mercury passes in and fills the 
exhausted tube. 

Further details maybe gathered from the accompanying 
diagram, but the arrangement would vary slightly with 
the shape of the tube to be filled. The diagram shows a 
Bunsen’s syphon barometer, connected to the pump at A 
by vulcanised tubing, with the joint surrounded by a tube 
filled with mercury. After exhaustion the end of the 
pump C is closed either with the finger or by a specially 
furnished clamp or stopcock. The mercury which is kept 
flowing from the reservoir then ascends and completely 

. fills the barometer. The mercury falls over the bend to 

the point B, but without sufficient force to break the tube. 
The inflow of mercury is regulated by the clamp D. 
When full the barometer can be safely disconnected with 
a little care, and the excess of mercury poured out. For 
filling straight tubes the part A can be bent and connected 
to the barometer inclined downwards. It is almost 
needless to add that the barometer during the filling must 
be supported by a clip or otherwise. 

A barometer filled in this manner answered every test 
most satisfactorily. The tube became completely filled 
with clear bright mercury, no trace of air being visible at 
any part. Tested by repeated gentle tiltings it gave no 
dull sound, and finally the vacuous part being surrounded 
by hot water, produced no alteration in the height of the 
mercurial column. 

In conclusion I would suggest that the same process 
might prove satisfactory for filling thermometer and other 
tubes with mercury. 

December 30, 1875. 

ON THE NATURE AND ORIGIN OF 

METEORITES. 

By DR. MOHR. 

Of this long and valuable memoir we can only insert a 
few portions :— 

If we compare all the faCts it appears as the final result 
that the meteoric silicates and iron masses have been 
formed simultaneously in the moist way, and the iron by 
reduction effected by organic bodies. The reasons for 
this view are as follows :— 

1. The silicates contain small quantities of water. 
2. The silicates decrease in specific gravity by strong 

heating and fusion. 
3. Different silicates are crystallised together ; some 

parts being soluble in hydrochloric acid, and other parts 
are not, as in basalts and phonolites. 

4. The olivin, containing protoxide of iron, is green, and 
not black. 

5. The igneous crust is black in contradistinction to the 
interior of the meteorite. 
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6. Certain meteorites contain organic bodies, analogous 
to terrestrial hydrocarbons. 

7. Meteoric iron contains no chemically combined 
carbon, even when graphite is present. 

8. The sulphide of iron is contained in single particles 
distinct from the iron, and not diffused through the whole 
mass. 

g. Schreibersite, composed of phosphorus, iron, and 
nickel, is likewise found in distinct particles. 

10. Brittle meteoric iron becomes soft by ignition if no 
sulphide of iron is present. 

11. Malleable meteoric iron, containing sulphide of 
iron, becomes hot-short on fusion. 

12. Meteoric iron, if heated to whiteness in a vacuum, 
evolves hydrogen. 

13. The “ Figures of Widmannstatt ” give proof of an 
undisturbed crystallisation. 

14. No silicium is present which agrees with theory, 
since silica cannot be reduced by organic bodies. 

The author here solicits possessors of meteorites to 
forward him small fragments, &c., of no value as 
specimens, for the purpose of extending his observations. 
He next proceeds to the question of the origin of meteor¬ 
ites. 

The view formerly maintained that they were projectiles 
from the moon, in which it was supposed that volcanoes 
were recognised, is quite untenable. It is fatal to this 
theory that the meteorites coincide with the periodically 
recurring swarm of shooting stars, which have a planetary 
orbit in space, and also, that, as appears from the above, 
they display no igneous structure, and cannot, conse¬ 
quently, have sprung from a volcano. That such things 
can have been formed in the air is a notion* built of air. 

The constituents of meteors, such as olivin, augite, 
anorthite, and their organic matter prove that these bodies 
must have been formed upon a planet, warmed by the 
sun, or by a sun in absolute rest, and in the lapse of an 
enormous length of time, like the terrestrial silicates. 
Under what circumstances this planet has been shivered 
in fragments does not appear. It must have had a large 
colledtion of waters, a sea, which has likewise been dis¬ 
persed, and which now is to be found in meteoric swarms, 
and in comets, as already shown. 

The author maintains with Galle and Forster (see 
Pogg. Annalen, 148, 172) that the shooting stars of 
November 27, 1872, consisted of particles of Biela’s 
comet, whose orbital plane was intersedted by the earth 
at that precise time, and whose diredtion agreed within a 
degree with that of the meteors. 

It is striking that such cosmic bodies as we can take in 
hand and examine, namely the earth and meteorites, show 
not the smallest trace of an igneous formation if we 
regard volcanoes, and the fiery crust of meteorites as sub¬ 
sequent modifications, and not as original features. 

The peculiarity of meteorites as compared with our 
globe, consists in the circumstance that we find in the 
former more produdts of reduction, and except the earths, 
no perfedt oxides. Thus in meteorites we find no ferric 
oxide, but metallic iron, sulphide of iron, and phosphide 
of nickel-iron. Upon our globe phosphorus occurs only 
as phosphoric acid. Hence the hypothetical planet 
where the meteorites originated must have been smaller 
than our globe, and have had a less dense atmosphere 
containing less free oxygen. The sp. gr. of most meteor¬ 
ites, 3'275, agrees with the calculated density of the 
planetoids between Mars and Jupiter. 

Dr. Mohr does not accept the view of J. R. Meyer that 
the heat of the sun is maintained by the infall of meteor¬ 
ites. He considers that in an infinite universe, filled 
with radiating suns, our sun can lose nothing which it does 
not receive back every moment from its fellows, since the 
void space of the universe has been for infinite ages filled 
with that sum-total of rays which it is capable of 
receiving.—Liebig's Annalen der Chemie. 

**“Aus der Luft gegriffen,”—a common German phrase for any 
view lacking a substantial basis. 

6g 
REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 58.) 

For the generation of cold by evaporation liquids are 
most suitable which require a technical preparation and 
possess a considerable value. In the manufacture of ice 
on the large scale it is therefore needful to restore the 
escaping vapours to their original condition, i.e., liquids 
capable of re-evaporation so that a given quantity of 
material may serve again and again, circulating con¬ 
tinually. This restoration can be effected by two pro¬ 
cesses different in form and aCtion of which the ether 
machine and the ammonia machine are respectively 
almost the sole existing representatives. 

The ether machine is arranged as follows :—A double- 
aCtion air-pump worked by some especial source of power 
(generally a steam-engine) draws incessantly the vapour 
of ether out of a vessel filled with liquid ether (ice-gene¬ 
rator or evaporation-receiver.) By the return of the piston 
the vapour is compressed and driven into a worm cooled by 
water. As the vapour which has been heated by compres¬ 
sion cools, it condenses to a liquid which is collected in a 
suitable vessel whence it is driven by the pressure of the 
condensed vapour back into the evaporation-receiver 
where it recommences its function. 

The principle of the ether machine was patented in 
England by Jac. Perkins, of London, as early as 1834. 
His apparatus contains all the parts requisite for con¬ 
tinuous aCtion—evaporation-receiver, air-pump, and 
worm-condenser. The first-mentioned part, according to 
the drawings, consists of a vessel like a boiler formed of 
two segments of a sphere and surrounded with water. 
This arrangement is not very suitable, possibly the 
reason that nothing further has been heard of the develop¬ 
ment of the apparatus. Or, possibly the time was not 
yet come for the utilisation of the principle, the demand 
for ice being not important enough to render it a remune¬ 
rative business. 

The next patent for an ether ice machine was taken 
out in 1856 by John Harrison, of Geelong, in Victoria. 
In September, 1857, obtained a patent for improve¬ 
ments, according to which latter the machine is arranged 
as follows The evaporator has the form of a horizontal 
tubular boiler, with numerous narrow tubes. 'Through 
these tubes a concentrated solution of common salt which 
is pumped up at the top streams down in a zigzag direction, 
the tubes being divided in three sets from above down¬ 
wards. The ethereal liquid streams out of the condenser 
into the boiler outside the tubes. The solution of 
common salt passes from the boiler into a long tank in 
which are suspended vessels of the water to be frozen 
(ice-boxes), passes through it, and is pumped up again into 
the boiler. The arrangement is perfectly rational. 
Harrison states in his specification that he can, by means 
of his machine, produce a temperature of —29°; but from 
an economical point of view he prefers —2° to — 50. The 
process of freezing is then slower, but the expenditure of 
power is much less, and the ice is transparent like natural 
ice. At the end of the year 1859 Lawrence established 
works at Liverpool for the production of artificial ice, and 
sold it at one halfpenny per lb. Dullof and GriinbergJ have 
described the process, the latter with illustrations. From 
40 to 60 cwts. of ice were prepared daily by means of a 
steam-engine of 15 horse-power. In i860 Laboulay§ 
described an ether ice machine by F. Carre, of Paris. In 

*“Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.” 

t Dullo, Dingl. Journclviii., 115. 
i Griinberg, Pol. Centralbl., 1863, 656. 
§ Laboulay, Bull. Soc. d’Enc., i860,129. 
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it the ether aded diredly upon the water to be frozen.* 
It was soon abandoned by Carre after he had succeeded 
in carrying out the ammonia machine, which is far more 
efficacious. In March, 1862, Dr. Siebe, of Lambeth, 
obtained an English patent for an improved ice machine. 
The general arrangement is the same as Harrison’s. The 
boiler, instead of being horizontal, is vertical. There are 
also changes in the air-pump and the cooler, which do 
not afted the principle. The ice-boxes are so arranged 
that when the first one, which is exposed to the influx of 
the cold liquid, is frozen and taken out \he entire series 
slides forwards, and the new box filled with fresh water 
comes in last. From this date we find Siebe’s name alone 
connedted with the machine in question, which, however, 
is still spoken of as Harrison’s principle. Siebe’s machine 
figured at the London Exhibition of 1862. 

(To be continued.) 

THEORY OF THE 

PRODUCTION OF ANILINE-BLACK BY MEANS 

OF THE SALTS OF VANADIUM. 

By M. A. GUYARD (HUGO TAMM). 

Since the interesting discovery of M. Pinkney is known 
it may be permissible to say a few words on the question 
of the formation of aniline-black, hitherto obscure, but 
which the readtion of the salts of vanadium completely 
elucidates. 

If we introduce into a normal mixture for aniline-black, 
made up of water 100 grins., hydrochlorate of aniline 8 grms., 
chlorate of potash or soda 3^5 to 4 grs., about 1 centigrm. 
ot vanadous chloride or vanadate of ammonia, we see 
with surprise the liquor darken in a few moments, and 
then gradually deposit an abundant precipitate of aniline- 
black. After about forty-eight hours the readtion is nearly 
complete, and the liquor is taken up in a thick paste, 
almost solid, in consequence of the formation of almost 
all the aniline-black which it is able to furnish. This re¬ 
adtion is so delicate that 1 part of vanadous chloride trans¬ 
forms 1000 parts of hydrochlorate of aniline into aniline- 
black, and that in pradtice 500 parts may be thus advan¬ 
tageously transformed by 1 part either of the chloride or 
of the vanadate of ammonia. This important discovery 
renders dyeing with aniline-black as easy as printing, and 
nothing can equal the beauty of the blacks thus obtained. 
Since the discoveries of Lightfoot and Lauth there is no 
readtion which is calculated so much to generalise the use 
of aniline-black both in dyeing and printing. 

But this readtion is chiefly interesting in a chemical 
point of view. It is one of the most elegant readiions of 
chemistry. I he author thinks he may give its true image 
by saying that the vanadium is a fluid spark which deter¬ 
mines the combustion of the fluid mass of salts of aniline 
and of chlorate. We make aniline-black by means of a 
drop of a salt of vanadium, just as we set fire to fuel by 
means of a match. The power of the vanadium salts in 
the production of aniline black is more than a thousand 
times greater than that of copper. The reason of this is 
intelligible if we know the properties of vanadium. There 
is no metal which passes more readily from the lowest to 
the highest stage of oxidation and returns a^ain to the 
lowest. Under the feeblest reducing influences vanadic 
oxide becomes vanadous oxide, and under the faintest 
oxidising influences vanadous oxide is re-converted into 
the vanadic. This is the whole secret of the power of 
vanadium—a power so great that the author thought at 
first he had encountered a new force, or at least one of 
those mysterious agencies named catalytic; but a closer 
study of the phenomenon soon led to its explanation. In 
fadt, on dissolving vanadic acid in hydrochloric acid it is 
transformed into vanadous chloride, and on evaporating 

the latter in the air it is partly transformed into vanadic 
acid. On the other hand, if vanadous chloride and 
chlorate of potassa are brought in contad, the latter is 
decomposed with disengagement of chlorine, and the 
vanadous oxide is transformed into vanadic oxide. Re¬ 
ciprocally, if we introduce vanadic. oxide, or an alkaline 
vanadate, into hydrochlo.rate of aniline, the vanadous oxide 
is instantly reduced to the state of vanadous oxide or 
chloride. If we introduce into a mixture of an aniline 
salt and of a chlorate i-ioooth of vanadous chloride or of 
a vanadate aniline-black is produced with the same energy. 
In fad, in the twofold contad with the oxidising salt and 
the reducing organic compound the vanadium passes 
with the speed of an eledric spark from the state of 
vanadic acid to that of vanadous oxide, and reciprocally 
as long as there remains a trace of aniline to oxidise or of 
chlorate to decompose. 

In order that a metal may aid in the produdion of 
aniline-black it must possess at least two degrees of 
oxidation in the moist way. Thus potassium, sodium, 
lithium, calcium, magnesium, barium, aluminium, zinc, 
cadmium, lead, silver, and all analogous metals, are in¬ 
capable of taking part in the produdion of aniline-black. 

But if a metal has two stages of oxidation in the moist 
way, it must not pass with too great facility from one of 
these states to the other.* 

Thus protochloride of tin is improper for the preparation 
of aniline-black. In fad this salt absorbs oxygen and 
chlorine with such avidity that it decomposes a certain 
quantity of chlorate of potash, but it absorbs theproduds 
of the decomposition, and does not yield even the smallest 
portion to the aniline. We may thus, at pleasure, retard 
the formation of aniline-black, even in mixtures containing 
vanadium. The formation of aniline-black does not begin 
till all the tin is peroxidised, and when the black makes 
its appearance it can be made to disappear again by adding 
fresh quantities of the protochloride of tin. If we take 
the higher oxide of a metal having two stages of oxidation 
we may produce bodies analogous to aniline-black, pro¬ 
vided that the salt passes readily to the lower oxide. 
Thus, permanganate, bichromate, ferrate of potassa, and 
bivanadate of ammonia form with hydrochlorate of aniline 
bodies analogous to aniline-black, and that without the 
intervention of chlorates. Alkaline tungstates and molyb¬ 
dates are not favourable to the produdion of blacks. If 
we take the lower oxide of a metal having two stages of 
oxidation we may, in presence of chlorate of potash, 
obtain aniline-black. The lower oxides of cerium, iron, 
and manganese are here included, as well as those of 
nickel, cobalt, and chrome. These latter become per¬ 
oxidised with difficulty, and are not very fit for the purpose, 
but in presence of ityoooth of a salt of vanadium they aid 
in the formation of black. 

The lower oxides of uranium, tungsten, and molybdenum, 
yield alone very fine blacks. But the higher oxide of 
uranium, like the tungstates and molybates, does not ad. 
When the salts of uranium seem to form black, as M. 
Pinkney considers that he has observed, it is because the 
salt of uranium has been obtained from a pitch blende 
containing vanadium. 

Copper passes readily from the maximum to the minimum 
state of oxidation, and still more readily in the inverse 
diredion : consequently, next to vanadium, it is the metal 
best suited for the produdion of black, and the one 
generally employed. 

The quantity of salt of vanadium necessary to trans¬ 
form aniline into black is so small that it may be pradically 
disregarded. Hence we infer that metallic salts, though 
necessary in the formation of aniline-black, do not enter 
into its constitution. Aniline-black with vanadium is 
identical with aniline-black with copper, the one contain¬ 
ing no vanadium, and the other no copper. 

M. Coquillion states that he has obtained aniline-blacks 

* This seems scarcely consistent with the previous passage, where 
the author states that “ no metal passes with more facility from the 
minimum to the maximum state than vanadium." * Dingl. Pol. fount., clviii., 109. 
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by eledrolysis. The author has obtained them still more 
readily by introducing into a very concentrated solution 
of a chlorate and of a salt of aniline a few drops of hydro¬ 
chloric acid. No metal intervenes, but the hydrochloric 
acid decomposes the chloric acid; and the produds of 
this decomposition, reacting upon the aniline, transform 
it into black. In some hours the mass becomes a well 
characterised paste of aniline-black. 

This reaction is of no practical service, because the 
goods would be destroyed by the concentrated and acid 
liquids. Nevertheless, it proves that the salts of vanadium 
and copper serve merely to play in dilute liquids the same 
part which hydrochloric acid does in concentrated solu¬ 
tions. We may say without hesitation that aniline-black 
is the result of the adion of the decomposition products 
of chloric acid upon aniline. 

The reaction of vanadium enables us to study the 
behaviour of these decomposition products of chloric acid 
upon a number of organic bodies, and upon the isomers of 
aniline. Starch, dextrin, and isinglass are converted into 
pale yellow substances which do not dye. ExtraCt of log¬ 
wood, if treated with chlorate of potash and a drop of a 
salt of vanadium, is transformed into a yellow substance, 
which dyes silk a splendid gold-yellow. Under the same 
circumstances the solution of hydrochlorate of toluydin 
(made from solid toluydin) is transformed into a new sub¬ 
stance, which dyes silk a pleasing bronze with coppery 
lustre. 

All these reactions are plainly due to the decomposition 
products of chloric acid, and have all been reproduced 
with the substitution of copper for vanadium. However, 
copper has to be employed in proportions from 1000 to 
1500 times greater than vanadium to obtain the same 
results. Chloride of vanadium is indirectly the best re¬ 
agent for aniline, and, conversely, a mixture of hydro¬ 
chlorate of aniline and chlorate of potash is the best re¬ 
agent for vanadium. If the substance supposed to contain 
aniline is evaporated with a slight excess of hydrochloric 
acid, adding chlorate of potash and a drop of a weak solu¬ 
tion of vanadous chlorate, aniline-black makes its appear- I 
ance whatever foreign bodies may. be present. (Proto¬ 
chloride of tin ?) 

On the other hand, the presence of vanadium may be 
detected by concentrating the solution, acidifying with 
hydrochloric acid, and treating with a mixture of a salt of 
aniline and a chlorate. If aniline-black is formed rapidly 
in the cold the presence of vanadium is a certainty. 

The author draws the following conclusions from his 
examination of aniline-blacks: — 

Aniline-black is simply emeraldin dehydrated. 
An elevated temperature in the ageing-rooms is neces¬ 

sary, not to form emeraldin, but to dehydrate it, and con¬ 
vert it into black. 

Emeraldin may be. dehydrated by the application of 
heat, even in the liquid in which it is formed. In other 
words, emeraldin is transformed into aniline-black just 
as the blue hydrous oxide of copper is converted into 
the hlack anhydrous oxide by ebullition. 

The essential characteristic of hydrated aniline-black, or 
emeraldin, is that it can be completely dissolved or | 
destroyed by the yellow sulphide of ammonium. 

The essential characteristic of anhydrous emeraldin, or 
fixed aniline-black, is that it is very slightly affeded. by 
the sulphide of ammonium. This reagent always points 
out whether emeraldin has or has not been transformed 
into black. 

The characters just recited are those of the blacks pro¬ 
duced from chemically pure aniline—the finest blacks 
which can be obtained. 

The blacks prepared from commercial anilines are 
formed of emeraldin, mauvein, violanilin, and toluydin 
bronze. 

If the commercial anilines are completely oxidised, the 
aniline is converted into emeraldin, and the toluydin into 
bronze. The mauvein and violanilin disappear almost 
entirely, and the emeraldin, being insoluble in acids and 

alcohols, may be separated from the toluydin bronze, 
which is soluble in the same liquids. 

By means of this reaction aniline in commercial aniline 
oils may be determined, being thrown down as emeraldin, 
and weighed as aniline-black. 

Typical aniline-black is anhydrous emeraldin, but in 
practice there are as many aniline-blacks as there are mix¬ 
tures of aniline and its homologues. 

The liquid toluydins of commerce behave like mixtures 
of aniline and of crystalline toluydin, and yield with 
chlorate of potash and vanadium mixtures of emeraldin 
and toluydin bronze. 

Vanadium will render great service to organic chemistry, 
and will revolutionise the preparation of aniline-black.— 
Bulletin de la Societe Chimique de Paris. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

Annual General Meeting, February 12, 1876. 

Professor Gladstone, F.R.S., President, in the Chair. 

The following candidates were elected Members of the 
Society:—Mr. W. R. Plodgkinson and Mr. H. M. Hastings. 

The President read the Report of the Council, of which 
the following is an abstract:— 

The Council points with satisfaction to the activity with 
which the work of the Society has been carried on during the 
year, as is shown by the number of papers read ; and spe¬ 
cial reference is made to Lectures which v/ere delivered by 
M. Cornu, of Paris, and Mr. J. Norman Lockyer. The 
election of many distinguished physicists during the past 
year has given the Council much satisfaction, as it affords 
undoubted evidence of the progress of the Society and of 
the position it has now attained. The Society has to re¬ 
gret the loss of two members—Mr. Becker, who died on 
the 3rd of April, 1875, from bronchitis, in the 54th year of 
his age; and Mr. Waugh, who died on the 12th of 
October, from epilepsy, in his 40th year. The Society 
has already published a work by Prof. Everett, on the 
Centimetre-Gramme-Second System of Units ; and the 
Council is now in communication with the family of the 
late Sir Charles Wheatstone, with a view to the publica¬ 
tion of his papers. Attention is drawn to the benefit 
which the Society derives from the use of the ledure- 
room, See., which were generously placed at its service by 
the Lords of the Committee of Council on Education. 
It has been considered desirable to arrange that the 
Council may grant admission to all meetings of a Session 
to approved persons who are not members of the Society. 
In concluding, the Council records its thanks for the ser¬ 
vices which Dr. Guthrie has rendered in his office cf 
Demonstrator,—an office which was formerly an important 
one in the Royal Society,—and the Council believes that 
much might be gained if arrangements could be made for 
reproducing before this Society the experiments described 

j in original papers which appear from time to time in this 
country and abroad. 

Several alterations in the Bye-Laws were then discussed 
and adopted, and the following Officers and Council were 
eleded for the ensuing year :— 

President—Prof. G. C. Foster, F.R.S. 
Vice-Presidents—Prof. W. G. Adams, F.R.S.; and W. 

Spottiswoode, LL.D., F.R.S. 
Secretaries—A.W. Reinold, M.A.; W.C. Roberts, F.RS. 
Treasurer—Dr. E. Atkinson. 
Demonstrator—Dr. F. Guthrie, F.R.S. 
Other Members of Council—Latimer Clark, C.E.; Prof. 

A. Dupre. F.R.S.; W. Huggins, D.C.L., F.R.S.; Prof. H. 
M‘Leod; Dr. C. W. Siemens, D.C.L., F.R.S. ; Dr. H. 
Sprengel; Dr. W. H. Stone; Sir William Thomson, 
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LL.D., F.R.S.; Prof. W. C. Unwin, B.Sc.; and E. O. W. 
Whitehouse. 

The proceedings then terminated with votes of thanks 
to the President, the Lords of the Committee of Council 
on Education, the Demonstrator, Secretaries, and Trea¬ 
surer. 

NOTICES OF BOOKS. 

Food.; its Adulterations, and the Methods for their Detec¬ 
tion. By A. H. Hassall, M.D. London : Longmans, 
Green, and Co. 

Setting aside those estimable gentlemen who revere so' 
phistication as an avatar of their great goddess, compe' 
tition, authorities on the adulterations and impurities of 
food and water may be divided into two schools. One of 
these—which we shall take leave to call the sensational— 
loves to go the very extremity of the truth, and to make 
statements, not perhaps overcoloured, but at any rate very 
hard to prove : it lays down hard and fast lines defining 
what is permissible and what is to be branded as impure, 
and proposes very stringent measures for the repression 
of the evil. The other, or common sense school, adopts 
a totally different system : its adherents keep well within 
the truth in their statements as to the nature and the ex¬ 
tent of adulteration ; where there is even the shadow of a 
doubt they prefer to be silent: they are content, for the 
present, to attack the grosser, more dangerous, and more 
distinctly characterised formsof sophistication, and seek gra¬ 
dually to educate the public mind up to a sounder view on 
commercial purity. Which of these two systems is best 
adapted to the real exigencies of the case there can be 
little doubt. Dr. Hassall unfortunately shows a leaning 
to the former school, which may possibly explain his evi¬ 
dent sympathy for the late Rivers Pollution Commission. 

The work before us reaches the goodly extent of 
896 closely-printed pages. But we shall be greatly mis¬ 
taken if we suppose that the whole of this matter consists 
of plain directions for the detection and estimation of 
impurities in articles of food and drink. The strictly 
analytical portion is so lost among historical matter, con¬ 
troversial passages, descriptions of well-known articles, 
and outbursts of virtuous indignation, that we cannot help 
being reminded of Falstaff’s tavern-bill with its halfpenny 
worth of bread to an intolerable deal of sack. Nor can 
we discover, in the instructions given, much that is at 
once valuable and new to the chemical profession. This 
is the more to be regretted since the author informs us, in 
his preface, that during the last eighteen years he “ has 
been unceasingly occupied with the subject, and has made 
numberless analyses.” A few passages require our more 
e*P^c*a^ not*ce* In his comparison between the methods 
cf Frankland and Wanklyn for the analysis of water, Dr. 
Hassall states “ Frankland’s method has a real scientific 
ifS!?S ’ ** *S £>00<^ anc^ sound in principle.” How any me¬ 

thod can be pronounced “ good and sound ” where the 
amount to be determined lies within the limits of error we 
have yet *° ]parn> In the section on coloured confectionery 
WGj ^ fdigo enumerated both among the permissible 
and the dangerous colours. Suppose this work falls into 
the hands of a conscientious confectioner, anxious not to 
poison his customers, which of these two conflicting 
statements is he to accept ? Litmus, we are told, is fre¬ 
quently adulterated with “ common arsenic and peroxide 
of mercury To what purpose are these unlikely sub¬ 
stances added . If such a sophistication really happens, 
why not make use of orchil, which is certainly free from 
poisonous ingredients ? 

On the detection of foreign fats in butter Dr. Hassall 
speaks with much confidence. We fear—judging from a 
case lately before a police-court—that we are still far 
from certainty on this important point. 

On the detection of alum in bread the author observes_ 

“ The perusal of all that has been written on this subject 
would lead an ordinary observer to form the opinion that 
the detection and estimation [? determination] of alum in 
bread constituted one of the most difficult processes in 
chemistry. This is really not so, however, and there are 
several processes whereby this salt may be estimated with 
ease and undoubted accuracy. We shall notice only 
those methods which are the most practical, and at the 
same time accurate.” Easy as the process may be, it is 
certain that alum has been before now detected wfrere 
none existed. We think we could point to printed instruc¬ 
tions admirably calculated to lead to such a result. 

In describing the estimation of total solids in milk, Dr. 
Hassall says—“We have therefore not found it necessary 
to make use of a weighed quantity of sand or hydrated 
sulphate of lime, which were formerly much employed.” 
We were really of opinion that the superfluity of these 
additions had first been pointed out by another chemist, 
but from this passage it would seem that Dr. Hassall 
claims it, and indeed the whole process for the analysis of 
milk, as his own ! This is the more remarkable as he is 
generally not remiss in stating his authorities. The sec¬ 
tions on the lactometer and the creamometer might well, 
we think, have been omitted. .oOAti.b 

Perhaps the most valuable portions of the book are the 
denunciations of the present law on the adulteration of 
food and drugs, and the faCts and admissions which throw 
so questionable a light on the ability of the chemists now 
placed as referees over the heads of the public analysts. 
A feature which we mention with reluctance is the author’s 
quotation of passages in his own praise—e.g., p. 855. 
What should we think if we came upon some similar ex¬ 
tract in Fresenius or Plattner ? Among the advertisements 
of various articles at the end of the book we find twenty 
displaying Dr. Hassall’s certificate of excellence. Such 
a state of things may be “ as it is,” but certainly not “ as 
it ought to be,” and is assuredly not in keeping with good 
professional taste. 

Year-Btok of Pharmacy, with the Transactions of the 
British Pharmaceutical Conference at the Twelfth 
Annual Meeting, Held in Bristol, August, 1875. Lon¬ 
don : J. and A. Churchill. 

The former portion of this work consists of a number of 
papers extracted from scientific journals and the trans¬ 
actions of learned societies, and arranged under the heads 
of Pharmaceutical Chemistry, Materia Medica, Pharmacy, 
and Notes and Formulae. A number of valuable processes 
are given for the detection of impurities and adulterations, 
and for the quantitative examination of substances of 
pharmaceutical interest. In a paper on the detection of 
dye-wares, taken from Dingler's Journal, we notice a 
substance designated as “ saffron carmine.” We conjec¬ 
ture that the translator means carthamin. 

The remainder of the volume is taken up with an 
account of the Pharmaceutical Conference held at Bristol 
in August last, with reports of the speeches delivered and 
the papers read on the occasion. These were by no 
means strictly limited to subjects of direct bearing upon 
pharmaceutical questions. Thus an interesting paper 
was given by Mr. Stoddart on the geology and mineralogy 
of the Bristol district. 

Mr. A. H. Allen read a paper criticising what he 
designated as the “ Horsley-Stoddart method of estimating 
the fat of milk,” which gave rise to a somewhat warm 
discussion. On a former occasion a Mr. Ekin declared 
that “ the dealers in milk on a large scale already looked 
upon the Public Analysts, he thought rightly, as their very 
best friends. The analysts had set up an arbitrary stan¬ 
dard for milk, and the milk dealers on a large scale availed 
themselves of it. There was hardly an instance in which 
the milk was not toned down to the analysts’ standard 
and a large profit thereby made.” 

Here, therefore the standard adopted by the Public 
Analysts is plainly pronounced too low. The complaint 
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generally made is precisely the opposite—that they have 
fixed their standard too high, and have thus caused honest 
tradesmen to be unjustly fined ! 

In a discussion on the growth of saffron a Mr. Williams 
made the following interesting statement:—It was believed 
that the feathers of certain birds lost their colour unless 
the feathers were kept well oiled, and that if the bird 
were prevented oiling its feathers the rain would wash out 
brilliant and delicate colours.” We should like to know 
if other species of birds besides the touraco are here 
referred to, as, according to recent researches, the colours 
of many birds depend not on the presence of a pigment, 
but merely on the optical effeCts of their structure, just as 
in labradorite, opal, mother-of-pearl, &c. 

We think it is impossible to glance through this volume 
without being struck with the amount of influence and 
prestige which have accrued to the pharmaceutists of 
Britain from union. Will the “ analytical and consulting 
chemists ” never follow this example to protect themselves 
against the encroachments which they suffer on various 
hands ? We have often harped upon this string, but we 
wish to tune it. 

Air and its Relations to Life ; being the Substance of a 
Course of Lectures Delivered in the Summer of 1874 at 
the Royal Institution of Great Britain. By W. N. 
Hartley, F.C.S. London : Longmans, Green, and 
Co., 1875. 

Much labour and very much iteration will be required 
before our “respectable and intelligent classes” and even 
the gentlemen who review physical, chemical, and physio¬ 
logical works for the daily press, become possessed of 
even moderately correCl notions on scientific subject. 
Such being the case, every man who can convey to the 
public clear and accurate information of this nature “ in a 
light and popular manner ” is worthy of high commenda¬ 
tion. In the work before us Mr. Hartley gives a very 
full and correct account of the air in its bearings upon life. 
Besides the mere narration of. faCts he has aimed, not 
unsuccessfully, at imparting to his readers some insight 
into the methods of scientific research. All this is done : 
in plain language, technicalities being as far as possible 
avoided. It is, by the way, a remarkable faCt that whilst 
the use of technical language is freely conceded with 
every trade, every interest, every amusement even, 
scientific men are accused of seeking to conceal their ; 
knowledge from the world if they employ a special 
terminology. 

The subjeCl is not one of mere speculative interest. In 
the third chapter of the work Mr. Hartley treats of ventila¬ 
tion in principles and practice; of its negleCt in most public 
buildings; of the evil effects of foul air; of the “ ground 
air,” or air permeating the soil; and of its passage into 
our dwellings, as well as of the danger from leaky sewers 
and gas-pipes. 

An irreverent foreigner once observed that there were 
two subjects on which every Englishman was enthu¬ 
siastic : —The first was the ventilation of his dwelling ; and 
the second, the conversion of the Chinese. But even if 
this be true our zeal has not always been accompanied 
with knowledge, and hence has rarely been crowned with 
success. Many of our private houses convey the impres¬ 
sion of “ stuffiness ” to anyone entering from the fresh 
air.- Our public buildings, churches, theatres, courts of 
justice, &c., are simply discreditable. When ventilation 
is attempted it often consists merely in an abrupt and 
irregular influx of cold air, “ cold ” and “ fresh ” being by 
some unfortunate usage considered as synonymous. 
Frequently, too, the supply of fresh air is, taken in, at, or 
near the level of the ground, where there is great possibility 
of its being contaminated with the “ ground air,” and the 
emanations of decomposing animal and vegetable matter. 

But ventilation, important as it must be pronounced, is 
only one of many topics ably handled by the author. We 
find an account of the discovery of oxygen ; of the 

methods for its extraction from the air ; of the discovery 
and properties of carbonic acid ; of aqueous vapour; of 
atmospheric ammonia ; of that chemical Proteus, ozone; 
of atmospheric germs ; and of the great question of 
spontaneous generation. We can cordially endorse the 
judgment of a contemporary that “ all persons of decent 
education, be they young or old, may read this book with 
pleasure and advantage,” and we may add that many 
persons of high education, commonly so-called, are 
grievously in want of the knowledge which Mr. Hartley 
conveys in so pleasing a manner. 

CORRESPONDENCE. 

BUNSEN’S VACUUM PUMP. 

To the Editor of the Chemical News. 

Sir,—I am soriy that the person who signs himself 
“ F.C.S.” in the Chemical News (vol. xxxiii., page 63) 
has not preceded these letters by his name, so that I might 
have relieved my mind of any doubt as to the advisability 
of taking notice of his communication. 

When I mentioned “ Bunsen’s vacuum pump” I wished 
to convey the idea of the “water pump,” the principle of 
which was partially discovered by Sprengel, and applied 
by Bunsen for filtering purposes, in distinction to 
“ Sprengel’s vacuum pump,” which I believe everyone 
understands to mean the “ mercury pump.” I think I 
assumed correCtly that every chemist knows the exaCt 
history of “Bunsen’s vacuum pump,” and that Sprengel 
therefore loses no credit; but “ F.C.S.” seems to have his 
doubts about this. Possibly, if I had used the words your 
anonymous correspondent suggests, he would have found 
that Torricelli was the first to produce a vacuum by this 
means, and would have given his “ advice ” accordingly. 

In conclusion, let me advise the person who signs him¬ 
self “ F.C.S.” that the next time he criticises he will save 
the space of your valuable journal, and probably make his 
communication appear more courteous, by keeping better 
to the point he wishes to discuss; but “ doubtless in this 
he sins in company with” some scientific men.—I am, &c., 

W. Thomson. 
Royal Institution, Manchester, 

'• February 14, 1876. 
< 

. - 

THE NEW PHASE OF ELECTRIC FORCE. 

To the Editor of the Chemical News. 

Sir,—I enclose some drawings that may be of service in 
any experiments you or any of your scientific friends may 
make with the newly discovered force. 

Some excellent experimenters fail to obtain the spark at 
all, not fully understanding the conditions ; they have 
tried too large magnets, or magnets with too large cores, 
from which, according to the experiments of Mr. Edison 
and myself, thus far, the force cannot be obtained. Some 
fail from insufficient battery power, others from careless¬ 
ness, and others still from lack of patience. 

It is, perhaps, scarcely necessary to say that all the 
possible conditions by which the force can be developed 
are not yet fully understood by any one ; but thus far the 
spark has been obtained most conveniently from telegraph 
sounders converted into self-vibrators, and from small 
coils of a few ohms resistance. 

When the phenomena are once admitted, and it is claimed 
that they represent any known form of electricity, it seems 
to me that the burden of proof is shifted, and on that 
issue it rests with those who make that claim to take some 
known form of electricity, giving a spark like the spark of 
this force, and obtain therewith all these phenomena. 

Those who hastily conclude that the extra current, or 
statical electricity of low potential, account for this 
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spark, form their opinions, I fear, from insufficient study of 
the subject or inability to look on all sides of it at once, 
My physiological experiments, which seem to be important 
and convincing, have not yet, so far as I can learn, been 
repeated in detail. 

The drawings which I enclose were made by Mr. Edi¬ 
son ; they are from the advance sheets of a monograph 
on the subject now in preparation.—I am, &c., 

Geo. M. Beaed. 
New York, 36, West 33rd Street, 

January 24, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rettdus Hebdomadaires des Seances de l'Academic 
des Sciences. No. 4, January 24, 1876. 

Decomposition of Water by Platinum,—MM. H. 
Ste.-Claire Deville and H. Debray.—If we heat in a glass 
tube raised to 500° to 6oo° cyanide of potassium near to a 
boat full of warm water, a vacuum having been made 
beforehand, the pressure reaches at most half an atmosphere, 
and remains constant for some hours. But if we mix with 
the cyanide of potassium some platinum-sponge hydrogen 
gas is evolved in quantity, and there is formed a double 
cyanide of platinum and potassium. The hydrogen is 
impure, being accompanied not merely with ammonia, but 
with 4J to 12 per cent of carbonic oxide. If the heat 
exceeds dull redness carbonate of ammonia sublimes. A 
concentrated solution of cyanide of potassium attacks 
platinum at the boiling-point. The metal is converted 
into the double cyanide, with an escape of pure hydrogen. 
Cyanide of mercury dissolved in water is not precipitated 
by platinum, even at the boiling point; but if a little 
cyanide of potassium is added mercury is immediately 
liberated, and combines with the platinum. 

AcStion of Monohydrated Sulphuric Acid upon the 
Alcohols.—M. Berthelot.—A thermo-chemical paper, not 
adapted for abstraction. 

Application of the Mechanical Theory of Heat to 
the Study of Volatile Liquids: Simple Relations 
between Latent Heats, Atomic Weights, and 
Vapour-Tensions.—M. R. PiCtet.—For all liquids the 
cohesion is constant. The latent heats of all liquids, 
raised to the same pressure, and multiplied by the atomic 
weights at the same temperature, give a constant product. 
The latent heats of all liquids are multiples of the specific 
heats. 

Adtion of Ammonia upon Rosanilin.—M. E. Jacque- 
min.—Inserted in full. 

Researches on the Constitution of the Gelatinous 
Substances.—MM. P. Schiitzenberger and A. Bourgeois. 
—These researches relate to isinglass, ossein, gelatin, and 
the chondrin obtained from the costal cartilages of a calf. 
As in the albumenoid bodies and fibroin, the nitrogen 
evolved as ammonia on the one hand, and the carbonic 
and oxalic acids on the other, are in such ratios that the 
simultaneous produdion of these three bodies may be con¬ 
sidered as conneded with the hydration of urea and 
oxamide. 

Action of Cold upon Milk and its Produces.—M. E. 
Tisserand. The author finds that the cream separates 
the more rapidly the nearer the milk has been brought to 
the freezing-point, its volume being also increased. The 
yield in butter is also greater when the milk has been 
exposed to a low temperature, when both skimmed milk, 
butter, and cheese are of better quality (?). 

Magnetic Action on the Rarefied Gases of 
Geissler’s Tubes.—M. J. Chautard.—The author states 

that it is perfedly well known that gases, and even 
metallic vapours, present spedra which differ according to 
the conditions in which they are accidentally placed, 
among which are temperature, pressure, and the com¬ 
binations in which the substances occur. The experi¬ 
ments which he has made enable him to add to these 
modifying caused the adion of a powerful eledro-magnet. 
He insists that every spedroscopic observer, before 
attempting to calculate the numerical results of his 
experiments, should first determine his peculiar personal 
error. 

SpeCtrum of Nitrogen, and on that of Alkaline 
Metals in Geissler’s Tubes.—M. G. Salet.—The rays 
described by Schuster have not been found by Stearn and 
Wiillner. The rays described in the memoir of 1872 may 
possibly have been due to the vapour of sodium. 

Action of Heat in Magnetisation.—M. L. Fave.— 
The following phenomena have been observed The con¬ 
servation of magnetism at any temperature as long as 
such temperature is constant; the decrease of the mag¬ 
netism, slow at first and then rapid, and becoming very 
rapid at the expiration of a time which varies with the 
temperature of the magnetisation ; the increase of the 
residual quantity of magnetism after cooling, when the 
magnet is heated anew. 

New System of Elecdric Light with an Independent 
Regulator.—M. E. Girouard.—This paper requires -the 
accompanying illustrations. 

Influence of Different Manurial Elements on the 
Growth of the Beet, and on its Proportion of Sugar. 
—M. H. Joulie.—Phosphoric acid increases the proportion 
of sugar. Potash has not this effeCt, but renders the 
roots more saline and of worse quality. Nitrate of soda 
is favourable to the gross yield without injuring the 
quality. Assimilable nitrogen is favourable to the yield, 
without injury to the quality, if applied in moderate doses, 
beyond which it is hurtful both to quality and weight. 
Nitrogen in nitrates is preferable to nitrogen in ammonia. 

Bulletin de la Societe Chiinique de Paris, 
No. 2, January 20, 1876. 

Determination of the Alkaline Metals in Silicates 
and Substances not Attacked by Acids by means of 
Hydrate of Baryta.—M. A. Terreil.—The author attacks 
silicates with perfedly pure hydrate of baryta, fused and 
pulverised, using 7 to 8 parts to 1 of the silicate. The 
operation is performed in a silver crucible at 350°, the 
temperature being raised a little when the fused mass has 
again solidified, but so as not to reach dull redness. The 
mass, after cooling, is boiled in pure water in the crucible, 
and the filtrate is treated with a current of well washed 
carbonic acid, raised to a boil, and filtered. The alkalies 
will be found in the filtrate. 

Part Played by Acids in Dyeing with the Colouring 
Matters of Madder and their Artificial Substitutes._ 
M. A. Rosenstiehl.—Already noticed. 

Theory of the Production of Aniline-Black by 
means of the Salts of Vanadium.—M. A. Guyard (Hugo 
Tamm).—See page 70. 

Separation of Arsenic from Sulphuric Acid by 
means of Hyposulphite of Soda.—M. Thorn.—This 
method has been adopted in several manufactories of sul¬ 
phuric acid. The arsenic is chiefly present in the chamber 
acid in the state of arsenious acid, but by the aCtion of 
hyposulphite of sodium it is transformed into sulphide of 
arsenic and sulphate of soda. The manner of operating is 
as follows :—The chamber acid at 50° B. is heated in a 
leaden vessel to 70° or 8o°, with the addition of the 
necessary amount of hyposulphite (according to the 
arsenic present), either dissolved in water or as a powder. 
The whole is then well stirred. Sulphide of arsenic 
separates out, and collects in flakes on the surface of the 
acid, which is then drawn off from below. Only a very 
slight escape of sulphurous acid occurs if the operation is 
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properly conducted. The purified acid contains 030 to 
0*40 per cent of sulphate of soda, which, for most purposes, 
is not prejudicial. The quantity of arsenic in the raw 
acid at 50° B. varies from 0*098 to 0*004 per cent.— 
Dingler's Journal. 

On the Same Subject.—R. Wagner.—To obviate the 
presence of sulphate of Soda in the sulphuric acid when 
purified, the author proposes the use of the hyposulphite 
of barium, prepared by the reaction of hyposulphite of 
sodium and chloride of barium. A deposit of sulphide^ of 
arsenic and sulphate of baryta is formed, and the purified 
acid is run off. 

Phosphuretted Copper.—M. Schwartz.— The author 
lines the crucible to be employed with a paste made of 
14 parts silica, 18 parts bone-ash, 4 parts charcoal powder, 
4 parts soda, and 4 parts powdered glass, mixed with a 
solution of gum. The crucible is dried, the copper intro¬ 
duced and covered with the same mixture, and the lid 
luted on. The whole is then raised to a bright red heat. 
The copper is afterwards found to contain 3*25 per cent 
of phosphorus. In preparing phosphor-bronze the phos¬ 
phide of copper is melted with such proportions of tin and 
copper that the whole may contain 0*5 per cent of phos¬ 
phorus. 

Use of Xanthate of Potash as a Remedy for the 
Phylloxera.—T. Zoeller and A. Grete.—The authors 
propose to use the xanthate in place of the sulpho-car- 
bonate. 

Gazzetta Chimica Italiana, Anno v., 1875, Fasc. vii., viii. 

Chemistry at the Twelfth Congress of Italian 
Men of Science, held at Palermo.—The meetings of 
the Chemical Se&ion, six in number, were held in the 
Chemical Ledture-Hall of the University, on the 30th o( 
August, and on the 1st 3rd, 4th, 5th, and 6th of Septem¬ 
ber. The introductory discourse was delivered by Prof. 
Cannizaro, and is not adapted for abstraction. 

Composition of Certain Italian Minerals and 
Rocks.—Prof. Alf. Cossa..—The author, in this first por¬ 
tion of his memoir, describes the analytical methods em¬ 
ployed. For opening up the silicates insoluble in the 
ordinary acids he has quite abandoned the use of solutions 
of hydrofluoric acid. For the determination of all the 
constituents, except the alkalies, he has had recourse to 
fusion with mixed carbonates of potash and soda. For 
the alkalies he has followed, with some modifications, the 
method proposed by Ste.-Claire Deville. 

New Method of Formation of Benzylated Phenol. 
—E. Paterno and M. Filetti.—The authors mix 40 grms. 
benzoic alcohol with 36 grms. of crystalline phenic acid, 
dilute the mixture with 140 grms. of glacial acetic acid, 
and then cool with water whilst gradually adding about 
i£ volumes of a mixture of equal volumes of commercial 
sulphuric acid and acetic acid. ^ 

On Two Isomeric Amido-cuminic Acids.—E. Pa¬ 
terno and M. Filetti.—The authors have obtained the two 
isomers in question by the redu&ion of nitro-cuminic acid 
prepared in the ordinary manner. They suggest the pos¬ 
sible existence of two isomeric nitro-cuminic acids. 

Acftion of Light upon Nitro-cuminic Acid.—E- 
Paterno and M. Filetti.—Nitro-cuminic acid is profoundly 
affedted by the influence of light. Whether it is exposed 
to the diredl solar rays or to diffused light, it takes a red 
colour. The authors have traced the formation of a red 
substance of a decidedly acid chara&er, and having an 
elementary composition very near that of the original 
acid. 

Benzylic Derivatives of Urea and Sulph-urea.—E. 
Paterno and P. Spica.—The method employed by the 
authors has been to cause a salt of dibenzylamin to readt 
upon the cyanate and sulphocyanate of potassium. In 
this manner they have prepared mono-benzyl-urea and 
mono-benzyl-sulphurea. 

Cyanide of Acetyl.—M. Filetti.—The author having 
heated, for four to five hours, equivalent proportions of 
chloride of acetyl and dry cyanide of-silver, and then 
submitted the result to fradtional distillation, obtained 
three liquids' The first contained chloride of acetyl; the 
second portion, containing the cyanide, boiled at 93°, and 
the third went over about 200°. 

On Paratoluylic Amide.—P. Spica.—This substance 
forms fine prismatic crystals, perfedtly colourless, and 
slightly soluble in cold water, chloroform, and benzin, but 
freely soluble in boiling water, alcohol, and ether. 

Addion of Chloride of Cyanogen, Gaseous and 
Solid, upon Cuminic Alcohol.—P. Spica.—The author 
by the adtion of the gaseous chloride obtains cumilic carb- 
ammate, containing 68*34 Per cent °f carbon and 7*53 
of hydrogen. 

New Reagent for Morphia.—Prof. E. Selmi.—The 
author takes glacial acetic acid, stirs it up for fifteen 
minutes with minium in fine powder, filters, and places a 
drop upon a plate of glass laid upon white paper. Upon 
this drop are put 2 or 3 drops of an aqueous solution of 
acetate of morphia, drying each time at a very gentle 
heat, so as ta have at last a spot formed of the dry acetate 
of the alkaloid. From the first instant there appears a 
slight yellowness, which goes on increasing as the acetic 
acid evaporates, passing into a bright yellow, an orange, 
and a dark yellow. If left to spontaneous evaporation 
the yellow gives place to a violet, which grows paler, and 
finishes by talcing the colour ot lees of wine. 

On an Alkaloid found in the Brain, the Liver, 
and in the Green Heads of Wild Poppies.—Prof. 
Selmi.—A preliminary notice. 

On a New Method of Preparing Diphenyl.—Dr. 
A. Cristomanos.—Not suitable for abstraction 

Presence of the Peroxide of Hydrogen in the 
Juices of Plants.—G. Bellucci.—The author’s experi¬ 
ments, undertaken to verify the statement of Clermont 
(Comptes Rendus, 1875, lxxx., p. 1591), have led to a nega¬ 
tive result. 

Supposed Transformation of Cellulose into Gum 
—M. Mercadante.—The author holds that this alleged 
metamorphosis is not admissible. 

On the Reagent of Barreswill, Fehling, and Trom- 
mer, for the Determination of Glucose.—G. Missaghi. 
—An examination of the modifications of this test recently 
proposed by Lagrange and Boivin. 

Arrangement of a Filter for the Separation of 
Crystalline Substances Entangled in Large Amounts 
of Extractive Matter.—G. Missaghi.—The author selects 
a funnel with a long neck, and puts into it a layer of pieces 
of porcelain large enough not to enter into the neck ; upon 
this comes a layer of gradually smaller and smaller pieces, 
so as to sustain a disc of filter-paper, with its edges ad¬ 
hering to the sides of the funnel. Over this is placed fine 
pure silica, filling the hollow made by the paper. Over 
this comes another disc of paper. The funnel is then 
connected with an aspirator. 

Persistence of the Germinative Power in Seeds 
Steeped in Water and Tumified when kept in an 
Atmosphere of Carbonic Acid constantly Saturated 
with Moisture.—G. Missaghi.—A few grains of wheat 
were first allowed to swell in distilled water, and were 
then placed in an atmosphere of carbonic acid. Othes* 
grains, rubbed first when dry, and washed with distilled 
water, were then allowed to swell in the same apparatus, 
in which was a stratum of water saturated with carbonic 
acid. The seeds were then planted in separate pots filled 
with the best vegetable mould. Those of the first lot all 
putrefied, whilst the second germinated and grew. 

Evolution of Hydrogen during the Vegetation of 
Mould.—G. Missaghi.—The author was unable to detedt 
any free hydrogen in the atmosphere in which the mould 
was growing. 
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Certain Processes for Freezing Iodide of Potas¬ 
sium from Iodate.—G. Pellagri.—The author has tried 
successfully the adtion of an eledtric current. 

Preparation of Bicarbonate of Potassa.—Dr. L. 
Pesci.—The author passes a current of carbonic acid into 
a solution of pure potassa in alcohol (absolute, or of 
80 per cent), so that not all the carbonate may be trans¬ 
formed into bicarbonate. From the filtrate pure bicarbonate 
is deposited. 

On Certain Readtions of Chloral.—D. Amato.—Not 
suited for abstraction. 

On Nitrosotimol and Certain of its Derivatives.— 
R. Schieff.—Not adapted for abstraction. 

On Indigotin in Animals, or the Purple of the 
Ancients.—A. and G. De Negri.—Already noticed. 

New Spectroscopic Method for Discovering in 
Gaseous Mixtures and Liquids the Smallest Quan¬ 
tity of a Gaseous or Very Volatile Hydrocarbon.— 
A. and G. De Negri.—Into a Geissler tube is introduced 
a small quantity of a gaseous mixture, which ought not 
to contain oxygen, carbonic oxide, or carbonic acid, ex¬ 
posing it to a barometric pressure not greater than 20 m.m. 
If in the gas under examination a hydrocarbon is present, 
on causing it to be traversed by a spark from a Ruhm- 
korff’s coil, a sky-blue light suddenly appears, which, if 
viewed with the spectroscope, presents the spedtrum of 
carbon, and generally so brilliant as to mask totally the 
spedlra of other gases present, not excepting nitrogen. 

Production of Ozone by means of the Electro¬ 
phone Discharge.—G. Giannetta and A. Volta. 

Reaction by means of which Sulphur destroys the 
Oidium of the Vine and on the Emission of Free 
Hydrogen from Plants.—E. Pollacci.—These two papers 
do not admit of abstraction. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the manufacture of black for painting or printing 

n5'10 *““>'<>“'>'4 “«d for meJaS: 
jectant. D. C. Knab, Saint Denis, France. December 23, 1874—No. 
ifth „Ca“stlc lime perfectly crushed and sifted, is intimately mixed 
vi««ig S*<raif °r °the^ body Swing carbon by distillation in closed 
nnfml a 5 propor>°r.s ar.e ff.°m 30 to 50 parts of tar to 100 parts 
of lime. As dry caustic lime is difficult to crush, it is slacked with the 
least possible quantity of water, so as to obtain a well pulverised pow- 
tnrL r 18 th°r.oughly mixed hot with the tar. The intimate mix- 

TTj mimed *s placed in a gas-retort, or in earthenware or iron 
pots, and heated to red-heat until gas ceases to be given off. The 
pots are then withdrawn and allowed to cool, and the cold matter ex- 
*Iaf”d fr°7V*he potfs‘s emptied on a brick floor, and taking up the 
moisture of the air falls in powder as pure caustic lime. During car¬ 

nal!?110.11 m t]ie black. pots the gases which ignite on removing the 
closed pots produce an immense smoke, which, being collected, by this 
means two blacks are obtained, one analogous to bone-black, the 
other similar to the black of ordinary smoke. The black thus pro- 

hnnp Ki!fir°Ugu rr raw black> suitable for employment like powdered 
,nHublack, such, for instance, as blacking and common black colours : 

soltin^^rf^h tr'S r°Ugh blafk with muriatic acid or any other lime 

beautiful blU fs r=Ve‘urP y rSm°Ved' “”d P"fealj' pUre and 
tiot!ift^nl°nVertmith0d40J and apparatus for ascertaining or propor- 
tatmmgVubstanr* t? %“antity of tannin in oak-ba rk amt other 
sex (A rnmil ; EVGedgre’ Wellington Street, Strand, Middle- 
ll*' _5.No TV fr0m h A- Bea.udet- Paris.) December 23, 
th e^nrecioitatio'n nhYkS;^HCeSS,i0f proPOrtionmg the tannin consists in 
tne precipitation obtained, and consequently in the volumes of the 
precipitates contained in guagedand graduated testers The operator 
takes, say, 5 grms. of pulverised oak-bark, or 5 grms. of anv other 
tanning material which it is desired to knalysel boils itln several 
waters, so as to extract all the tanning principle- thL brings the 
volume of this solution to the measure of a half litre either bv 
reducing it or by adding the necessary volume of water ko erms & 
this solution reduced to a half litre, are then poured ikt^Sca 
tester guaged according to this invention. The tester is then filled 

Hnrtntfv?rtiWater UP t0 volurn.e ia5 grms., aid the Slutfii pfe- 
cipitated by means of neutral or ammoniacal salts salts of lead 
copper salt, (Salt of Titan, or organic alkalies, such al silts of 

cinchonine, quinine, or strychnine, in the proportion of 15 grms. for 
the 125 grms. of liquid above mentioned. There is thus obtained the 
volume of precipitate which indicates exactly the quantity of tannin, 

which is the objedt sought, which quantity is engraved in centimetres 
on the conical test-glass. The tannin may also be proportioned or 
titrated by the combination of the weights, volumes, and graduations, 
whatever the form of the vessels employed. 

Improvements in the purification of water. J. A. Wanklyn, Charlotte 
Street, Middlesex. December 23, 1874.—No. 4431. The objedt of my 
invention is to extend the application of the Clark process to those 
other waters to which it is not at present applicable, and this objedt I 
attain by the use of carbonate or bicarbonate of soda, or of other 
soluble carbonates or bicarbonates which will effedt the decomposition 
of the salts of lime and magnesia, and yield carbonates or bicarbonates 
of lime or magnesia, to which the usual Clark process is then appli¬ 
cable. After having thus treated the water containing soluble salts 
of lime or of magnesia other than or in conjundtion with bicarbonate 
of lime, I then submit the same to the treatment of what is known r,s 
the Clark process. It will be evident that the softening process which 
I have described may be employed either as a preliminary process or 
in conjundtion with the lime or Clark’s process in order that the 
desired results may be simultaneously obtained. The amount of 
soluble carbonates or bicarbonates to be employed for effedting the 
softening of the water will, of course, depend upon the amount of the 
salts of lime and magnesia contained in the water in a form other than 
that of bicarbonate, and the amount of the carbonates or bicarbonates 
employed will be in equivalent proportions to those salts or compounds 
contained in the water to be treated. 

Improvements in dyeing and printing, and in improved compounds 
for such purposes. J. S. Sellon, Hatton Garden, and R. Pinkney, 
Bread Street Hill, London. December 24, 1874.—No. 4433. This in¬ 
vention relates to improvements in dyeing and printing, and in im¬ 
proved compounds for such purposes; and consists in the employment 
of compounds of vanadium and of soluble salts or compounds of vana¬ 
dium, for the purposes of dyeing and printing in conjunftion with 
other dyeing and printing agents, such, for example, as the organic 
vegetable animal or artificially-produced dyeing or printing materials. 
In carrying out this invention the salts or compounds of vanadium are 
mixed with the dyeing and printing materials, and in such quantity as 
shall produce the desired result, so that the colour produced when the 
material to be dyed or printed shall be preserved and intensified, and 
that the dyeing or printing materials employed shall be economised. 

Improvements in treating ores,minerals, and other bodies containing 
metals to obtain gold, silver, and other products therefrom, and in the 
apparatus employed therein. T. Clark, M.D., Wilmslow, Chester 
and E. Smith, F.C.S., Torquay, Devon. December 26, 1874.—No! 
4448. An improved method is described of treating metalliferous 
bodies or fluids with alkaline hyposulphite, preferably hyposulphite of 
soda, or with caustic or liquor ammonia, or salt containing free ammo¬ 
nia, orvvith a mixture of any alkaline hyposulphite with any of these 
ammoniacal compounds; the solution of silver, &c., obtained is then 
run into a tank properly prepared to induce gal vanic adtion. A means 
is described of aiding such adtion by superheated steam : also of cblori- 
dising tin ore in a dry state, and a special arrangement of tanks suit¬ 
able lor such purposes is also described. 

Improved process and apparatus for the treatment of oily and fatty 
matters, ana of materials containing oily and fatty matters,and in the 
subsequent recovery or separation of the oil or fat or oily and fatty 
matters from the agent employed, and of the agent itself, and in drying 
the materials treated. G. W. Bentley, Kennington Park Road, Surrey. 
December 28,1874.—No. 4452. Some or all of the following particulars, 
that is to say, drying by air passed over chloride of calcium, 
extradtion of grease (whether oily or fatty) by carbon bisulphide or 
some hydrocarbon, or amyl alcohol distillation for the recovery of the 
oil and fat and of the agent, washing or cleansing, and drying. Suit¬ 
able arrangement of two cylinders or vessels one revolving one within 
the other. 

Improved apparatus to be used in the manufacture or production of 
carbonate or bicarbonate of soda, and for other purposes. H. Muller 
Dusseldorf, Rhenish Prussia. December 28, 1874.—No. 4458. The 
invention relates to apparatus for the manufadture of carbonate and 
bicarbonate of soda by the so-called ammonia process, the said appa¬ 
ratus being also applicable for use in other chemical processes in 
which it is required to bring fluids in intimate contadt with gaseous 
matters. 

Improvements in the manufacture of iron and steel. J. T. Kirkwood 
Cheltenham, Gloucester. December 29, 1874.—No. 4463. These im-’ 
provements consist in using and mixing peroxide of iron or any other 
oxide of iron with the iron or steel contained in any converter or other 
suitable vessel: and also at the same time, or at any more convenient 
period, the inventor introduces atmospheric air, steam, or other gases 
or vapours, mixed or unmixed with atmospheric air, which impinge 
upon the surface of the slag and molten metal for the purpose of puri¬ 
fying the same. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns 

Kenning 01 Kape uu. Can any of your readers inform me of the 
best material for coating the iron tanks and pipes used in the refinimr 
of rape oil by means of sulphuric acid ?—Rape Oil. 6 

Dr,y Rot-—(Reply t° “ Dry Rot ”).—Dry rot is both prevented in 
new buildings and cured in old ones by filling up the space between 
the floor joists with »tank-waste ” from alkali works. This can also 
be applied to the ends of beams resting in walls.—Geo. Lunge 



Chemical News, ) 
Feb. 25,1876. | 

THE CHEMICAL NEWS. 
Vol. XXXII. No. 848. 

Development of the Chemical A rts. 
77 

ON THE 

LOSS OF COPPER THROUGH VOLATILISATION 

IN THE CORNISH COPPER ASSAY. 

By JOSEPH ROSKELL, Widnes. 

My attention has been drawn to an article In the Chemical 

News (vol. xxvi., p. 243), by Cornelius A. Mahoney, on 
the above subject, in which the writer attributes the whole 
loss to the use of salt (NaCl) in the process of assaying. 
I think there is no doubt but that it is the cause of a part 
of the loss, but in my opinion not the whole of it. 

When calcic fluoride (CaF2) is a died upon by sulphuric 
acid or an acid sulphate (S02H0Na0 or NaHS04), hydro¬ 
fluoric acid (HF) is formed, and this again by reading 
upon silica (Si02) produces volatile silicon fluoride (3iF4), 
and. if a borate (B40gNa02) is present it produces volatile 
boric fluoride (BF3). Now in the crucible we have when 
fusing for regulus the necessary ingredients for producing 
these readions ; thus we add fluor-spar and borax as fluxes^ 
and the sulphur necessary to produce the acid or the sul¬ 
phate is either present in the ore as a sulphide, or else is 
added to it in the form of sulphur; and I therefore think 
it probable that these readions do take place while fusing, 
and so produce these volatile produds, which would have 
the same tendency to carry off the copper as the salt 
would, and it is well known what a vast amount of fumes 
are given off during the fusion. 

To ascertain if any of the copper was carried off or not 
during this fusion, I decided to make a few experiments 
upon different samples of ore and containing different per¬ 
centages of copper, and consisting of sulphides and car¬ 
bonates. The samples were all assayed by myself against 
two of the recognised assayers in Cornwall, and were 
seleded for these experiments because their assays agreed 
either exadly with my own assay or did not differ by more 
than i-8th per cent. 

I. knew that if no copper was carried off during the 
fusion for regulus that I ought to have the same quantity 
in the regulus and the slags that the ore itself contained ; 
but if I obtained a less quantity, then some of it must 
have been carried off. In the fusion for regulus I used 
no salt, so that any loss could not be attributed to its use; 
the weight of ore used in each experiment was for those 
above 12 per cent, 1000 grs., and for those under 12 per 
cent, 2000 grs., which was fused in crucibles containing 
500 grs. in each. The regulus was weighed and a portion 
taken and assayed by the usual “ dry ” method, and 
another portion used to ascertain the produce by “wet ” 
assay ; two assays were made by each method from each 
sample of regulus, the weight of which corresponded to 
200 gis. of the rich ores and 400 grs. of the poor ores. 
The slags were also weighed and tested, and the quantity 
of copper found in them added to the percentage. The 
“wet” assay was performed by the “cyanide” test so 
diluted that each degree of the burette was equal to 0-05 
gi. of copper. The sample of regulus, after dissolving, 
was made up to 1000 grain measures, from which I took 
various quantities for each test. The ore itself was 
treated similarly, and its percentage ascertained. The 
ammonia used was measured and the same quantity was 
used for standardising as was used in each test. 

I also assayed three of the poor samples without usino- 
any salt whatever in any part of the process, the result bein(r 
in one case the same, and in the other two slightly below 
the percentage of the ordinary assays. 

It will be seen by the table here given that in no case 
does the quantity 01 copper found in the regulus along 

With what is contained m the slags, correspond to the 
quantity found in the ore, while at the same time it is 
more than what is given by the finished “ dry ” assay, 

ns I think is sufficient proof that some portion of the 

m°LP,eVS,l 0S,‘ Th0Ut thf use of a"y salt whatever, and 
must I think be put down to the volatile products 
foimed in the fusion for regulus. F 

. 1 fm also inclined to think that some of the Conner 
is also lost during the calcining by hein* carried off 
mechanically by the sulphur. This I intend to expeH 
-ntsUPon again, and will let you know with what 

No. of 
Sample. 

I. 

3 
4 
5 
6 

7 
8 
9 

10 
11 

12 

Quality. 

Purple or 
j Sulphide 
"(yellow 

99 

J 9 
99 

99 

9 9 

Carbonate 

99 

Ore, Ore, Differ¬ Regulus. 
Dry Assay. Wet Assay. ence. Wet Assay, 

49'875 50-750 0-875 50-300 

30*125 31*000 0-875 30-560 
17-825 18-500 0-675 18-340 
16-214 17-000 0-786 16-855 
9-275 9-750 0*475 9*425 II-500 12-000 0500 n*746 

n-275 II-725 0-450 11-500 
7’875 8M52 o*577 8-ooo 
8-i8o g-000 0-820 8-410 

27-250 27-750 0-500 27-400 
19-510 20-250 0-740 
27-500 28750 1-250 27-725 

report 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continue'd from p. 70.) 

Siebe’s machine appeared at the London Exhibition of 
1S62. Schmidtf published an illustrated description of 
the machine exhibited, remarking that another machine 
in the possession of the patentee worked by a 24 horse- 
power engine produced 5 tons of ice in 24 hours, which" 
under the most favourable circumstances, may be regarded 
a° 4 kilos, ice per kilo, coal consumed. In this machine 
the evaporator is like a boiler with horizontal tubes. It 
is stated thatj the cost of producing the ice amounted to 
one and a half marks (about is. 6d.) per cwt. A 
further account of Siebe’s machine is found in Engineering 
for 1868, No. 483.ll me eying 

According to this journal such a machine was in use in 
Truman and Hanbury’s brewery in London, yielding 
6 tons of ice per twenty-four hours, and worked by a high^ 
pressure engine of 15 horse-power. 1 cwt. of coal pro¬ 
duced 4J cwts. of ice. The solution of salt is said to 
have a temperature of -8* to -120. In 1870 appeared a 
final description of Siebe’s machine.§ A new and very 
compatff little apparatus is mentioned driven by a 1 horse^ 
power engine consuming 5 to 6 lbs. of coal per hour and 
yielding 12*5 to 15 kilos, of ice hourly, or 5 kilos, of ice to 
1 of coal. 

No intelligence has been obtained concernin°- ether 
machines from other countries and by other makers It 
has never, to our knowledge, been brought into use in 
Germany* At the Vienna Exhibition this principle was 
represented by one machine by Siebe and Gorman of 
London. ’ 

Ether is a liquid which, under ordinary pressure, boils 
at 35c C. 5 under other circumstances the relation between 
temperature and pressure is as follows 

Temperature -20° o9 +20° 40° go° 120° C. 
o-pg 0*24 o-6 Pressure 1*2 10 atmos. 

w*:BT,ChtCr Lb*r dTieuEntwickelung der Chemi'schen Industrie 
Wahrend des Letzten Jahrzehends.” 

I Schmidt, Dingl. Pol. Journ., clxviii., 434. 
t Dingl. Pol. Journ., clxvii., 397. 
II Dingl. Pol. Journcxci., 189. 
§ Prakt. Mech. J., 1870, 251. 
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If allowed to evaporate much below the freezing-point 
of water the tension of the vapour is very low, perhaps 
only one-tenth of an atmosphere. Hence the external air 
exerts a great and permanent pressure upon the evaporator, 
and upon the air-pump which draws out the vapour. The 
joints and fastenings must thereiore be made with extreme 
care lest a trace of air should enter, which would have 
the 'most pernicious influence on the working of the 
machine, and especially on the speed of evaporation. On 
compressing the vapours the tension rises to several 
atmospheres, and a rise of temperature occurs amounting 
certainly to more than 6o°. If cooled at this pressure the 
vapour re-condenses to a liquid. More accurate state¬ 
ments as to relative pressure and temperature of the 
vapour of ether cannot be found. The basis for the 
calculation of the theoretical duty of the machine is the 
same as that of the air-machine to be described below, 
for which the requisite data are furnished and to which 
we may refer. From the known magnitude of go heat- 
units (the latent heat of the vapour of ether), it is possible 
to calculate how much ether, theoretically, must be 
evaporated to yield a given weight of ice. 

Substitution of Methylic Ether for Ethylic Ether. 
Methylic ether is formed by the adtion of sulphuric acid 
upon methylic alcohol or wood-spirit, a homologue of the 
ordinary ether produced by the adtion of sulphuric acid 
upon spirits of wine, and distinguished by its far greater 
volatility. Methylic ether is gaseous at ordinary tem¬ 
perature and pressure, and can be condensed to a liquid 
only by great pressure or by cold. The liquid, at the 
pressure of one atmosphere, boils at — 210. Tellier, of 
Paris, has used this ether as an agent for the production 
of cold in his ice machine, which is constructed exactly 
like that of Siebe.* . 

(To be continued.) 

ON ELECTROLYTIC ANILINE-BLACK. 

By M. FR. GOPPELSRCEDER. 

If a galvanic current, weak or strong, passes through an 
aqueous solution of the hydrochlorate, sulphate, or nitrate 
of aniline, whether cold or hot, dilute or concentrated, 
neutral or acid, there appears—in a longer or shoitei time 
—a green deposit at the positive pole, which passes by 
way of violet and bluish violet to a deep indigo-blue. 
The tartrate, oxalate, and acetate of aniline yield merely 
a brown deposit, accompanied by a little green.. If we 
reverse the poles decolouration appears at that which was 
previously positive, and the same colours are reproduced 
at the pole which had been negative. 

The reaction is very sensitive, for 1 m.grm. of hydro¬ 
chlorate of aniline, dissolved in 60 c.c. of water, gives in 
a few hours a green deposit at the positive pole. With a 
solution of 1 m.grm. of the same salt in 30 c.c. of water, 
there appears not merely the green, but also the blue and 
the violet reaction. With 2-5 m.grms. of hydrochlorate 
of aniline in 30 c.c. of liquid there was produced, in the 
course of two hours, a violet-blue deposit partially of a 
greenish grey; an hour later a brown colouration of the 
liquid, and still later a very distinct green reaction. 

The liquid into which the positive electrode dips exhibits 
very different colours—sometimes yellow, orange-red, or 
violet. When the salt of aniline is entirely decomposed 
the liquid becomes colourless. 

The cotton, filter-paper, wool, or silk, employed to con¬ 
duct the current from one vessel to another, is coated with 
the same colour as the electrode, and is even dyed a 
salmon-brown, a green, gray, or red, the liquid containing 
different colouring matters, which are separated by the 
capillarity of the fibres. In place of these conductors 
amianthus may be employed. 

* Engineering, 1871, 179- Dingl. Pol. Jouriu, cciii., 191. Pol. 

Centrum., 1872,38. 

The negative eleCtrode is merely covered with a slight 
black shade, and there is produced at most a light yellowish 
brown deposit at the bottom of the vessel.. The liquid at 
this pole is coloured a yellow or reddish brown, the 
conductors being dyed analogous shades. 

The green deposit obtained in the first place at the po¬ 
sitive pole is a body unalterable by ozone when dry, but 
in ammonia it turns a greenish blue, and subsequently 
blue. After the ammonia has evaporated it becomes again 
blue. The green deposit from the positive pole, when 
moist, is affeCted by ozone, and becomes a deep violet-blue 
if heated with a solution of bichromate of potassium, but 
if treated with a strong acid turns green again. As for 
the deep indigo-blue deposit, it is a mixture of several 
colouring matters, among which is aniline-black, from 
which the other colours may be separated by ordinary 
solvents, such as water, alcohol, ether, benzol, acids, and 
dilute alkalies. The quality and quantity of these colouring 
matters accompanying the black depend on the nature and 
concentration of the liquid, the strength of the battery, 
the temperature, and other accessory circumstances. 

The deposit at the positive pole after purification is a 
fine crystalline black, of metallic lustre, not capable of 
sublimation \ insoluble in water, the alcohols, benzol and 
its homologues; unalterable by weak acids, even at the 
point of ebullition, but turning green if boiled with con¬ 
centrated acetic acid. It resists the adtion of reducing 
and oxidising agents ; it is unaffedted by ozone, either in 
the dry or the wet state,—by eledtrolytic oxygen and hy¬ 
drogen, by nascent hydrogen, and by chlorine-water. It 
is not soluble in alkaline solutions, but is in pait modified, 
since alcohol subsequently extradts a blue colouring 
matter, which becomes green with ammonia and yellow 

with acids. , , , , 
The eledtrolytic black heated with alcohol, under 

pressure, colours it a deep violet, which becomes more 
beautiful if treated with alkalies, and is unalterable in di¬ 
lute acids. The eledrolytic black dissolves in sulphuric 
acid. The solution is violet, blue-green, or brown, ac¬ 
cording as the sulphuric acid readts more or less energetic¬ 
ally upon the black. The violet, blue, and green sulphuric 
solutions, if poured into water, give a green precipitate. 
The filtrate is colourless or reddish, and in the latter case 
contains a red substance the alcoholic solution of which, 
mixed with ammonia, is of a fine rose-colour, having a 
beautiful fluorescence like that of naphthalin-rose. 

The green precipitate obtained from the sulphuric solu¬ 
tion of the black poured into water is insoluble in ordinary 
solvents, but it may be suspended in water so finely that 
it appears to be dissolved. This green dissolves in hot 
sulphuric acid with a dirty violet colour, and is re-precipi¬ 
tated by water. If submitted to prolonged heating with 
sulphuric acid the water takes a rose-colour, and with 
ammonia becomes of a bluish colour with a yellow fluo¬ 
rescence. With caustic potassa it becomes bluish, and 
the filtrate is red. Ammonia renders the green violet, and 
even black, but acetic acid converts it to a green again. 
After the addition of ammonia, or of a fixed alkali, the 
aqueous liquid in which the green is suspended becomes 
of an intense blue, but the colouring matter is still merely 
suspended, a minimum portion only dissolving, for the 
filtrate has a faint violet-blue colour. Nascent hydrogen 
decolourises it by degrees. 

If heated to redness in a combustion-tube, with a mix¬ 
ture of lime and soda, eledtrolytic black disengages white 
vapours, which have the odour of aniline, and which turn 
turmeric brown. If a stronger heat is applied ammonia is 
obtained. If the layer of soda-lime is not very long a 
violet sublimate is obtained at the same time, soluble in 
alcohol, with a violet-blue colour by transmitted daylight, 
but violet-red in artificial light. 1 he liquid is rendered 
green by hydrochloric acid, and the blue colour is restored 
by alkalies. The presence of nitrogen in the eledtrolytic 
black has also been demonstrated by the potassium re- 

adtion. 
An optical examination of the eledtrolytic black has 
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shown that it is more black than the other aniline-blacks 
with which it has been compared. 

The author announces his intention of shortly laying 
before the Academy the results of an elementary analysis 
of these bodies most carefully purified.—Comptes Rendns. 

ON THE 

RELATIONS OF CHEMISTRY TO PHYSIOLOGY 

AND PATHOLOGY, WITH SPECIAL 

REFERENCE TO THE BRAIN.* 

By CHARLES T. KINGZETT, F.C.S. London and Berlin, &c. 

The vast advances that physiolog)' has made in recent 
times are in no small measure due to the influences 
exerted by the discoveries and writings of Justus Liebig. 
He was among the first to expose the non-scientific method 
of enquiry employed by many physiologists of his day, and 
he perhaps, more than any other, impressed inquirers with 
the importance of tracing back effects to causes. Thus 
he has shown (Liebig’s “ Animal Chemistry,” third 
edition) how little is conveyed by stating the effects of the 
nervous system as due to a nervous force, or by calling a 
body which exerts a cooling action on the system an 
astringent. Such notions he demonstrated to have no 
more worth than the old notions of Lemery, that the 
particles of an acid had the form of spear heads with 
barbs, while those of the alkalies were porous like sponge. 

The processes of organic nature are chemical processes, 
and can be discovered only by chemical methods, aided by 
a logical interpretation of fadts. Even Liebig, in the pre¬ 
face to his work already referred to, acknowledges “ how 
greatly he was indebted to the study of Mills’s ‘ System of 
Logic,’ ” and states, further, “ he can claim no other merit 
than that of having applied to some special cases, and 
carried out further than had been previously done, those 
principles of research in natural science which have been 
laid down by that distinguished philosopher.” 

Thus, then, we see that the relations of chemistry to 
physiology are clear and well defined, and may be expressed 
as the investigation of those chemical processes which are 
continually occurring in the human economy, and by the 
performance of which alone man can live in health. 
Obviously, therefore, chemistry in this aspect must com¬ 
mence with the study of the constitution of the various 
tissues, organs, and juices of the body : for without such 
knowledge we cannot study the processes in which they 
participate, no more than we could express in unintelligible 
language the adtion of hydrochloric acid upon chalk with¬ 
out having previously ascertained the composition of these 
substances. Having once attained such a position we 
may view the results in the light of “normal chemical 
standards.”f 

In the same way the investigation of pathological pro¬ 
cesses must follow after the chemical standards of health 
have been determined, for by pathology we mean the doc¬ 
trine of the causes and nature of disease, the very idea of 
which implies that the ordinary vital or chemical processes 
of life are defledted from the normal course obtaining in 
health. The method of investigation, however, is the same, 
and the results may be viewed as the measure of the 
“ morbid declensions ” from the ordinary standards. 

It would be vain on my part to attempt to review, in 
the space of one hour, all the relations of chemistry to 
physiology and pathology, and I have thought it best to 
treat only of those relations which regard the most impor¬ 
tant organ of our bodies—the Brain. In doing this I shall 
chiefly concern myself with the recently published re¬ 
searches of Dr. Thudichum, which, again to quote from the 
“ Report of the Medical Officer of the Privy Council ” 

A LeCture delivered before the Liverpool Chemists’ Association, 
February 17, 1876. 

t “ Reports of the Medical Officer of the Privy Council, &c.,” New 
Senes, No. iii., p. 8. 
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(New Series, vol. iii., p. 9), show such “very remarkable 
evidences of success.” 

In the choice of my subjedt I have been guided chiefly 
by the consideration that I am well acquainted with this 
work, and in fadt,as professional assistant 1 o Dr.Thudichum, 
have been associated with him in the work itself. 

The objeCt of these researches was to unfold the che¬ 
mical constitution of the brain, in order that in time to 
come it may be in our power “ to guide or correct ” those 
processes in disease, through the normal operation of which 
the brain performs its fundtions in health. 

“ It is confidently believed that its entirety has been ex¬ 
plored in such a manner that fundamental truths cannot 
have escaped observation, and that what remains to be 
done is essentially of the charadter of detail, which how¬ 
ever vast by multiplicity it may become will not alter the 
broad outline (to) which this investigation has led ” 
(“ Report,” p. 203). 

Those who may desire to study more in detail this sub¬ 
jedt I would refer to the published research, which they will 
find in the “ Blue Book ” from which I have quoted. For 
such a large enquiry recourse must be had to the brains of 
oxen, although I should state that the examination has 
also been condudled upon normal brains from healthy 
human subjedts. 

The brain of an ox weighs, on the average, 356 grms., 
or from 12 to 13 ounces; and in the research of which I 
am treating more than 2000 such brains have been em¬ 
ployed.. 

I will first review the method of procedure in obtaining 
from brains the principles which I shall presently describe. 

The brains are first carefully skinned, and freed by 
means of forceps from the arachnoid and pia-mater, after 
which they are cleansed from clot and blood by a tem¬ 
porary submersion in water, which has next to be removed 
by means of strong alcohol (of 85 per cent). This opera¬ 
tion, which has to be repeated several times, dehydrates 
the brain matter, and eventually furnishes a watery solu¬ 
tion, which—when freed from albumen, &c., by boiling and 
concentration—is found to contain, in part, the water ex¬ 
tracts of the brain. 

When the brains are well hardened in the way described, 
they are passed through a mincing machine, and the pulp 
so resulting is then made to pass as a paste with alcohol 
through a fine hair sieve. 

The product is now ready for those operations which 
are intended to extract from it its chemical principles. 
It is therefore extracted now with alcohol of 85 per cent 
at a temperature of about 50° C., and filtered through cloths. 
By repeating this extraction five or six times there is 
finally left an albuminous insohible residue, which forms 
next to water the body of greatest percentage in the brain. 

The alcoholic extracts are united, and on cooling deposit 
a white crystalline and granular precipitate, to which we 
have given the name of white matter. After filtration 
from this, the extracts are concentrated by distillation, and 
the concentrated liquor allowed to cool, whereby is depo¬ 
sited a semi-solid viscous mass, which we have designated 
buttery matter. From this the mother-liquor is freed by 
filtration, after which it is entirely freed from alcohol by 
distillation, and is then still further concentrated by eva¬ 
poration in open dishes. During this opeiation oily drops 
and lumps form; but these, when cold, become semi¬ 
solid and flaky, and can be isolated by filtration in the hot. 
This matter, which has for the most part the same compo¬ 
sition as buttery matter, we shall consider under that 
heading. 

The filtrate from the “ last oily ” (so-called) is concen¬ 
trated to a thin syrup, and constitutes water extracts of 
brain matter, containing in solution the salts, extractives, 
and soluble immediate principles. 

There are several methods of extracting from white 
matter and buttery matter the principles of which they 
are composed ; but here I think it best to confine myself 
to one method, and one which is the most workable in 

l practice; and as white matter ztpd buttery matter are 
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identical, except as regards the relative amounts of the 
various constituents, the one process is applicable to both. 
White matter consists principally of bodies belonging to 
the group of cerebrins, with cholesterin, kephalins, 
myelins, and lecithins : so also does buttery matter, but 
it contains less of the cerebrins. To isolate these 
various principles white matter and buttery matter 
undergo extraction with ether, which furnishes a red- 
coloured solution having a strong fluorescence, and leaves 
the mass of cerebrins behind as a snow-white pulverulent 
whole, which can be afterwards differentiated into the 
several varieties composing it by suitable treatment. 

The ether extracts contain kephalin, to which body the 
fluorescence is due, cholesterin, lecithin, and some myelin. 
They are concentrated, and on cooling deposit much of 
the cholesterin in white, pearly, crystalline plates, from 
which the solution is separated by filtration, after which 
it is treated with an equal volume of absolute alcohol, 
which precipitates the kephalin as a reddish brown viscid 
mass. This kephalin can be purified by re-solution in 
ether, and re-precipitation by alcohol; but to obtain it in 
a perfectly pure state it has to undergo a special treat¬ 
ment, viz., solution in water, and re-precipitation there¬ 
from by hydrochloric acid, &c. 

The mother-liquor from which the kephalin has been 
precipitated is free from the excess of ether by distillation, 
and yields, on cooling, another deposit of cholesterin, 
after separation from which it is thoroughly precipitated 
by a solution of chloride of cadmium in alcohol of 85 per 
cent. This treatment yields a precipitate consisting of 
the cadmic chloride salts of kephalin, lecithin, and myelin, 
and a mother-liquor which is concentrated nearly to dry¬ 
ness, yielding a further vast mass of cholesterin. 

It may be at once stated that cholesterin may be readily 
purified by re-crystallisation from alcohol. Sometimes, 
however, it is necessary to add potash in this operation to 
free it from certain bodies of a fatty nature, and charcoal 
to take out certain colouring matters. 

The cadmic chloride precipitate above described is split 
up into its component parts as follows:—It is first ex- 
traded with anhydrous ether, which dissolves the kephalin 
compound, but leaves the salts of lecithin and myelin as a 
white pulverulent mass. From these produds the imme¬ 
diate pure principles can be respedively isolated only by 
long and tedious processes. 

In addition to the substances I have enumerated there 
are present in the brain, and are obtained from “ white 
matter/’ “ buttery matter,” &c., certain neutral lipoid 
matters, the history of which has not been yet thoroughly 
studied. In the extradion of “ white matter ” by ether 
there is left, as I have stated, a snow white pulverulent 
mass of cerebrins, which contains also some myelin. 

The myelins differ from the cerebrins in being phos- 
phorised, and have to be separated from the latter by 
special methods. The so-called cerebrins consist of at 
least three bodies, namely, true cerebrin, phrenosin, and 
kerasin, and they can be respedively isolated by fradional 
precipitation on cooling from a hot alcoholic solution, 
supplemented by the application of more involved 
processes. 

We have yet to treat of the water extrads of brain- 
matter. 1 hey contain hypoxanthin, creatin, ladic and 
perhaps other extradive acids, phosphates, sulphates, and 
chlorides of the metals potassium and sodium. When 
the brain-matter is derived from the ox, also inosite or 
so-called muscle sugar, is present in quantity. In addi- 
*t,0riL0 .^ese n}atters, there are also invariably present in 
the brain, calcium, magnesium, iron, copper, manganese, 
&c., &c., 

I have thus sketched briefly the mode of, isolating from 
brain-matter the various principles it contains, but only 
one form of one process has been enunciated. 

Table showing Constituents of the Brain, 

Group of Sulphurised Principles. 
Albumen.. ,, C72Hn2Nl8S02Z , 

Group of Phosphorised Principles. 

Sub-Group of Kephalins. 
Kephalin .C42H79N P013 
Kephaloidin .C42H79N POI3 
Oxy-kephalin .C42H79N POi4 
Peroxy-kephalin. C42H79N POx5 
Amido-kephalin.C42HsoN2POI3 

Giving compounds with PtCl4 ; CdCl2 ; Pb ; acids, 
bases, and salts. 

Sub-Group of Myelins. 
Myelin.C4oH35N P08 
Oxy-myelin.C40H75N POi0 
Amido-myelin .C40H8^N2POxo 
Compounds as with kephalin. 

Sub-Group of Lecithins. 
Lecithin .C42Hs3N PO9 
Compounds as kephalin. 

Group of Nitrogenised Principles. 
Cerebrin ..C34H68N208 
Stearoconote.C34H68N203 
Phrenosin .. C34H67N Os 
Kerasin.C46HgiN Og 
Extradive and seeretory acids. 
Uric acids and congeners. 
New acids. 
Extradive alkaloids (several new ones). 
Urea and amido-acids. 

Group of Oxygenated Principles. 
Cholesterin .. .. .C26H440 
Inosite.C 6H12O6 
Ladic acid, &c. 
Fats and fatty acids. 

Group of Inorganic Principles. 

H2S04 ; HC1 ; P205 ; C02; H20 ; K; Na; NH3 ; Ca »* 
Mg ; Cu ; Fe ; Mn. 

The albuminous matters from the brain offer no specific 
difference from similar matter derived from other parts of 
the body, and exist mainly in the form insoluble in water. 

The kephalins are all soluble in ether to a red colour, 
and possess a great affinity for oxygen, and also exhibit a 
wonderful power of combination, which is well explained 
by the constitution of the bodies. They contain their 
phosphorus in the form of glycero-phosphoric acid, which 
they yield along with neurine when split up by boiling 
with baryta water. The first member of this sub-group, 
viz., kephalin, C42H7qNPOi3, has been especially well 
studied—so well, indeed, that of its individuality there is 
no more doubt than of the individuality of each of our¬ 
selves. It is the more interesting seeing it forms one of 
the bodies discovered in brain-matter for the first time by 
Thudichum. 

The myelins are white and are not liable to atmospheric 
oxidation. They are not to be confounded (from their 
formulae) with lecithin, which in the form described by 
Strecker (as obtained from eggs) is very unlike the mye¬ 
lins. They combine with lead, and from the lead com¬ 
pounds can be obtained the free principles in a purified 
condition by decomposition with sulphuretted hydrogen 
in hot alcohol, from which solution on cooling they are 
deposited in forms easily recognisable under the micro¬ 
scope. 

In this ledture the name of lecithin has been repeatedly 
used as significant of a certain body present in and ob¬ 
tainable from brain-matter. It has been obtained mainly 
in combination with platinic chloride as hydrochloride, 
but this salt proves so unstable as to defy in great mea¬ 
sure those attempts which have been made to elucidate 
its nature. But it has proved at least to possess charac¬ 
ters different in some respedts from those attributed to the 
lecithin described by Strecker and Gobley, although it ap¬ 
pears to yield similar products of decomposition. My 
personal belief is that the lecithin of Strecker does not 
exist in brain-matter: meanwhile it may be allowed that 
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much more work will have to be done in this direction 
before very absolute statements can be made regarding 
this really marvellous substance. 

Cerebrin, stearoconote, phrenosin, and kerasin, are all 
well characterised substances, and have been deeply stu¬ 
died. The first two are isomeric, stearoconote being 
formed from cerebrin, when the latter is heated in alcohol, 
at a greater speed than it can be dissolved, when it fuses 
and becomes insoluble. But the product is readily soluble 
in benzene, while cerebrin is absolutely insoluble in cold 
benzene; from the benzene solution the stearoconote is 
precipitated by alcohol'. 

Cerebrin seems to be the di-amidated form of a fatty 
acid, whilst phrenosin appears to constitute the mono- 
amidated form. 

Kerasin has a microscopical character extremely easy to 
recognise, and of such form as to readily enable one to 
discover the presence of foreign matters. 

These four substances are especially distinguished by 
their solubility in hot alcohol, and by the purple colour 
they give with sulphuric acid and sugar, a reaction similar 
to Pettenkofer’s test for bile. This reaction I will now 
illustrate. 

Inosite is a sort of sugar, and so far we have not spe¬ 
cially sought for it in human brain-matter, although it is 
probably present, while in the brain of the ox it exists in 
very decided amount. 

Of the other bodies to which we have alluded, as occur¬ 
ring in the brain, I shall only dwell on the presence of 
copper and manganese, because it has been represented 

* o me that by some scientific men this statement has 
been regarded with doubt. We have worked up several 
thousand brains, and whenever we have searched for 
them we have always found them, equally when the 
brains were those of oxen or from human beings. In the 
case of copper we have reduced it to the metallic state, 
from a suitable solution, by an eleCtric current, and before 
you there is a solution of copper (from one and a half 
human brains) in which we will now demonstrate its 
presence. 

Moreover, the presence of copper in the brain is after all 
not so remarkable, for who does not know that Church 
discovered copper in the colouring-matter of the feathers 
(wing) of a bird, and recently M. Bergeron and L. L. 
Hote (Comptes Rendus, Ixxx., 268) have published experi¬ 
ments which they say have demonstrated the presence of 
copper in the kidneys and livers of fourteen human 
bodies. 

But these experiments of Bergeron and Hote were, we 
may say, unnecessary, for they simply amount to repeti¬ 
tions of those performed by Odling and Dupre many years 
ago. These chemists published a most interesting paper 
<l On the Existence of Copper in Organic Tissues,” in 
which they described whole series of experiments made 
upon comparatively large quantities of materials, in the 
years 1856 and 1857. These observers- also refer to lite¬ 
rature previously existing ou the subject, which seems to 
indicate that so long ago as the latter end of the last 
century the presence of copper in organic tissues and pro- 
duds had attracted the attention of Margraff, Gahn, and 
Vauquelin. 

Odling and Dupre deteded copper in bread, flour, wheat, 
straw, liver, kidney, blood, flesh, eggs, cheese, &c., and in 
many instances estimated the amount by most reliable 
methods. 

From one of the Tables published by these chemists we 
take the following determinations :—6925 grains of human 
liver furnished o’oi3 grain of oxide of copper, while 
6682 grains of sheep’s liver furnished of28i grain of cupric 
oxide. 1830 grains of human kidney gave o-oi5 grain of 
copper oxide, while human muscle and blood furnished 
traces. In short, they conclude that “ the tissues, parti¬ 
cularly of the liver and kidney, usually contain copper in 
very notable quantity,” and that “ the blood usually con¬ 
tains but very minute traces of copper.” At the same 
time they thus express themselves :—“ We are scarcely 

8l 
prepared to maintain that copper is a necessary and inva¬ 
riable constituent of living organisms.” 

There is one property common to many of the princi¬ 
ples derivable from brain-matter, but particularly striking 
in the case of kephalin. When treated with water, 
kephalin swells and forms an emulsion, which ultimately 
becomes an imperfeCt turbid solution,—that is to say, it 
dissolves in a certain manner and in a certain measure, 
although it passes through many folds of Swedish filtering- 
paper in its turbid state. This substance, however, will 
not dialyse, and is therefore practically a colloid. 

On the other hand, the bodies under the heading 
“Nitrogenous Group”—including cerebrin, phrenosin, 
and kerasin—behave somewhat differently towards water, 
in which they swell to gelatinous masses without after¬ 
wards dissolving. Thus a few grammes of cerebrin will 
swell to one hundred times (or more) its original volume. 
Here I have a little cerebrin in water, and on hastening 
the operation by the aid of heat, it swells like starch, and 
becomes a solid mass. 

The phosphorised principles of which we have treated 
are possessed of acid, alkaline, and alkaloidal characters, 
—that is to say, they combine with alkalies, acids, and 
salts, with great avidity. In the several vessels before 
you there is contained a weak (1 per cent) solution of 
kephalin in water, and I will now add hydrochloric acid 
to the first, sulphate of copper to the second, sodium 
arsenite to the third, and platinic chloride to the fourth, 
when there is produced a precipitate in each case. This 
power of combination, however, can be overcome by 
water, so that if these precipitates were placed in water, 
on a dialyser, the respective combinants would again pass 
out, leaving behind pure kephalin. Although this affinity 
for water that kephalin exhibits is so strong, yet it is not 
so strong as that exhibited towards metallic oxides,—as 
lead, manganese, copper, and iron, which can be dissoci¬ 
ated only by mineral acids. 

I cannot do better here than quote two paragraphs from the 
summary Thudichum has given of his researches (see p. 199 
of “ Blue Book ”):—“ We have therefore here a diversity 
of affinities such as is not possessed by any other class of 
chemical compounds in nature at present known; and 
the exercise of these affinities being greatly influenced by 
the mass of reagent and the mass of water which may be 
present, the interchange of affinities may produce a per¬ 
fectly incalculable number of states of the phosphorised, 
and consequently of brain-matter. This power of an¬ 
swering to any qualitative and quantitative chemical 
influence we may term the state of labile equilibrium ; it 
foreshadows, on the chemical side, the remarkable pro¬ 
perties which nerve-matter exhibits in regard of its vital 
functions. 

“ From this it also follows that nerve-matter (if only 
characterised by the phosphorised bodies) must yield obe¬ 
dience to every, even the slightest, external chemical 
influence which may reach it by way of the blood. It 
must take up metals, acids, salts, alkalies, and alkaloids 
presented by the blood; it can retain only oxides when 
the serum is again free from the combinants; a watery 
serum will wash the brain ; a more watery one will make 
it swell and displace mechanically within physiological 
limits what it can ; a still more watery one will make the 
brain dropsical, and produce all the conditions of me¬ 
chanical pressure on the brain. All these processes are 
the necessary consequences of the affinities of the phos¬ 
phorised substances, and, these being known, the pheno¬ 
mena could be predicted, if they were not sufficiently 
known as phenomena, though hitherto destitute of an ex¬ 
planation. Thus the so-called brain-fungus, the continued 
protrusion of brain-matter through apertures of the skull 
produced by mechanical injuries, may, in certain cases, 
find a physical explanation in simple excessive hydration 
of the phosphorised (and nitrogenised) principles, producing 
general inter-cranial pressure.” 

Bearing in mind what I have just read to you, in cases 
of poisoning by arsenic or mercury, we should expeCt to 
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find these bodies present in nerve-matter after death had 
resulted, in such instances, and there are records which 
bear out the truth of these observations. Indeed but re¬ 
cently D. Scolosuboff (Bull. Soc. Chiin. [2], xxiv., 124), 
(fount. Client. Soc., Ser. 2, xiv., 92) has published some 
experiments in which he administered doses of sodium 
arsenite to dogs, rabbits, and frogs, which show that the 
poison concentrates principally in the nervous substance, 
smaller quantities being lound in the muscles, liver, and 
marrow. 

These experiments following after the research of 
Thudichum only confirm, in the strongest possible way, 
the statement of Thudichum that “ nerve-matter must 
take up metals, acids, salts, alkalies, and alkaloids, pre¬ 
sented by the blood.” 

The phenomenon of the assimilation of arsenic had 
therefore been predicted, and D. Scolosuboff, by his expe¬ 
riments, have proved the truth of the predidion. 

“ These few examples,” again to quote the words of 
Thudichum, “ show that the acquisition of chemical statics 
leads almost necessarily and very easily to chemical dy¬ 
namics of the brain ; and these will, in their turn, furnish 
data for physiological and pathological conclusions. But 
these deducive arguments must be most sparingly and 
cautiously used until the statics are in a state of perfection 
and completeness. To argue too far from incomplete 
data would—seeing the history of biological chemistry 
during the last thirty years—be a deplorable error. 

Liebig clearly showed how absolutely essential to plant 
growth was the minute amount of saline ingredients which 
plants leave in the form of ash when burnt, and it may 
now be accepted as an absolute truth, that, however mi¬ 
nute the percentage proportion of each of these ingre¬ 
dients, they are individually as essential to the healthy 
plant-life as a supply of the most weighty constituents. 
Who can say, therefore, that the small amounts of inor¬ 
ganic ingredients of the brain are not equally necessary 
to its perfect development, and consequent functions, and 
are not present merely by accident ? That this may be so 
is the more probable when we reflect that these saline 
matters are in combination with some of the principles ; 
for unless special methods have been employed to rid 
cerebrin, phrenosin, kephalin, &c., from these matters, 
you will find them invariably present, no matter how 
many tipes you have re-crystallised from alcohol the first 
two named principles, or dissolved in ether the other, and 
re-precipitated it by alcohol! 

It is perhaps less probable that the small amount of 
copper in the brain fulfils any useful function, and it is 
perhaps, therefore, present as accident only. 

Again, in certain cases of softening of the brain, Dr. 
Thudichum has observed the presence of glycero-phos- 
phoric and fatty acids in the free state. As these matters 
are never normally present, and as they constitute the de¬ 
composition products of some of the phosphorised princi¬ 
ples, the idea is forced upon us that softening of the brain 
may be expressed chemically as the decomposition of one 
or more of the phosphorised principles into proximate 
nuclei. There are circumstances, as we have seen, which 
seem to corroborate the truth of this idea, but it may be 
absolutely untrue ; in short, it is a thought, and not an 
unscientific one,—i.e., a reasonable hypothesis. 

Nerve-matter is made up of heterogeneous principles, 
arranged in such a manner as to vanish completely from 
appearance as chemical individuals. I will once more 
quote from Dr. Thudichum’s publication (.“ Blue Book,” 
p. 197)* Dr. Thudichum there writes :—“ The first striking 
faCt which meets the enquirer is that nerve-matter con¬ 
tains abundance of water. This, in conjunction with the 
peculiar manner in which the water is contained, engen¬ 
ders a mobility of ultimate particles within certain limits 
of movement. It also gives penetrability by liquid dif¬ 
fusion, while excluding porosity and its capillary effects : 
by which means a ready nutrition by diffusion in one di¬ 
rection. and ready cleansing from the effete crystallisable 
products of life in another are ensured.' Consequently the 

brain, as a whole, is essentially made up of colloid matter, 
aud may be compared to a colloid septum, on the one 
side of which is arterial blood and cerebro-spinal fluid of 
the ventricles ; on the other side, however, is cerebro¬ 
spinal fluid of the arachnoidal space and venous blood. 
It follows from this that the large amount of water present 
in the brain is not there, so to say, mechanically only, like 
water in a sponge, and capable of being pressed out me¬ 
chanically, but is chemically combined as colloid hydration 
water, or, better, water of colloidation.” 

Dr. Thudichum has shown us that the healthy nutrition 
and functions of the brain depend upon its constitution, in 
which the character of the water present is most im¬ 
portant ; and I have pointed out to you that when brain- 
matter, after life, is placed in alcohol, it loses its water, 
its mobility of particles, and becomes more solid and firm. 
Is this sort of thing possible in life ? Is it possible that, 
in cases of delirium tremens, so much alcohol has been 
consumed, as, by its diffusion through the brain in the 
form of blood, it has robbed nerve-matter of its mobile 
charader, and consequently of its power to assimilate its 
food, and of its power to throw off the products of its 
life functions ? These are questions which future research 
may entirely negative, but they constitute the bases of 
thoughts that arise in spite almost of ourselves, and again 
they constitute a reasonable hypothesis. 

We have seen that the principles of which brain-matter 
is composed are, cn masse (with the exception of the 
albuminous framework), soluble in warm alcohol, although 
the individual principles are not all soluble under these 
conditions. Now I have asked myself this question—Can 
a man consume so much alcohol in the form of stimulants, 
and retain enough in his blood in the unoxidised condition, 
to dissolve traces of matter from his brain ? However 
horrible the thought may be, it is less horrible than the 
disease known as delirium tremens. 

I have prepared a dilute solution of alcohol, and in it I 
have placed pieces of brain-matter, as derived from the 
ox, at a temperature of the blood, viz., ioo° F. At this 
temperature it has been digesting some hours, and I will 
now filter it. On cooling, the filtrate throws down a 
white deposit of matter which the alcohol has dissolved, 
—a phenomenon which would seem to indicate some 
adual truth in Shakespeare’s words “ Oh, that men should 
put an enemy in their mouths to steal away their 
brains.” 

I will now submit to you a few instances which are 
calculated to exhibit, in regard to other vital functions, 
the relations of chemistry to physiology and pathology. 
In doing this I will choose the most familiar ones, namely, 
the function of the blood and its aeration, and the chemical 
processes of digestion. 

The obvious function of the blood is to supply nourish¬ 
ment to, and carry away, the produds of life from all 
parts of the body. Its constitution is extremely complex, 
and may vary—according to the nature of the food eaten 
and other causes—within certain limits; but, whatever its 
constitution, there are invariably present in healthy blood 
those small formations known as blood-corpuscles. The 
composition of these corpuscles depends upon the exer¬ 
cise of their own powers in relation to the surrounding 
serum of the blood, and is complicated. The most 
striking constituent is a body which has received the 
name of hemato-crystalline—a body which gives to the 
corpuscles their red colour. This body always contains 
4-ioths per cent of iron,.and its analyses lead to a formula 
for it of C6ooH96oNI54FeS30177, with an atomic weight 
(the greatest ever assigned to a principle) of 13,280. 
This formula may not be absolutely corred, but that the 
atomic weight is extremely high there can be no doubt, 
on account of the complicated fundion it fulfils in the 
"body, and its probable constitution. That constitution 
can only be learnt by chemolysis,—that is, by splitting it 
up by suitable means into the proximate constituents, and 
these again into their more ultimate derivatives. Omitting 
other substances present in corpuscles, let us centre our 
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attention upon this hemato-crystalline, which is literally 
crystalline and of the rhombohedric system (see Thudi- 
chum’s “ Physiological Chemistry,” p. 27). A solution of 
this body in water, when diluted sufficiently and examined 
spectroscopically, shows two bands of absorption, and 
“as the blood of all vertebrate animals, when viewed 
within the living blood-vessels, shows the same bands, we 
can assume that hemato-crystalline is present in it as 
such, and not formed by the process of preparing the 
crystals.”—(Thudichum.) Now Stokes many years ago 
showed that these two bands we’re characteristic of arte¬ 
rial blood, for venous blood exhibits only one band ; and 
that these properties are attached to the hemato-crystalline 
is proved by depriving it of its oxygen, when its speCtrum 
furnishes the one absorption-band of venous blood ; but 
by shaking again with oxygen the double-band speCtrum 
is restored. With these data before us, let us endeavour 
to follow these properties of hemato-crystalline container 
in blood-corpuscles into its life functions as displayed in 
the process of respiration. 

That these corpuscles are the carriers of oxygen there 
can be little doubt; for the oxygen is not held in theblooc 
like as carbonic acid exists in seltzer-water (that is, by 
solution), but it exists there in combination. In combina¬ 
tion with what ? We have seen what affinity hemato- 
crystalline has for oxygen, and it is reasonable to suppose 
that these bodies combine in a loose way; and in this 
form of combination the oxygen is carried by the blood 
circulation to the most distant and every part of the body, 
where it is given up to the tissues, and they in their turn 
return carbonic acid, water, urea, and other substances 
which are the products of the metamorphoses of the 
tissues to the blood. Now this carbonic acid of which we 
have just spoken is in part dissolved by the blood in a similar 
manner to that in which it exists in soda-water, but not 
entirely so, for to a great extent it is combined with alka¬ 
line bases, particularly sodium (Thudichum). Now 
Thudichum supposes that when the venous blood reaches 
the small breathing cells, the hemato-crystalline is oxi¬ 
dised partially into an acid, which he calls hematic acid, 
which—passing into the serum when the corpuscles arrive 
in the breathing-cells—decomposes the carbonates in the 
blood, setting free the carbonic acid, which, with water- 
vapour, escapes through the lung tissue into the respira¬ 
tory passages. 

We shall return to this subject when we come to speak 
of certain indudtive processes of reason which J. Stuart 
Mill developed. 

In the meantime let us pass on to consider certain 
changes of matter which occur in the stomach during 
digestion, a process which is mainly carried on through 
the agency of hydrochloric and ladtic acids, which would 
seem to be formed by the decomposition of chloride and 
ladtate of sodium in the glands of the stomach into free 
acids and caustic soda. But inasmuch as we nowhere 
meet with caustic soda in the animal economy, at first 
blush the above explanation would seem to be untrue ; but 
it is easy to comprehend, under the ingenious theory of 
Dr. Thudichum (see his “ Chemical Physiology,” p. 16, 
and Brit, and For. Med. Chir. Review, October, 1861, 
p. 429 ; see also an enquiry by Pavy in Phil. Trans., 1863), 
who supposes that before the soda enters the blood, and 
is carried away thereby, it has a function to perform, viz., 
“ to protect the stomach against the corrosive adtion of its 
own secretion.” Under certain abnormal conditions this 
corrosive adtion obtains, and gives rise to gastric ulcer and 
other pathological processes. In the blood the caustic 
soda soon becomes carbonate, and the presence of sodium 
in the bile may be proved by adding to it, say, hydro¬ 
chloric acid, when at the end of the experiment sodic 
chloride will found, whereas it was not present before, but 
the sodium had been in combination with the binary acids 
—taurocholic and glykocholic— 

(C26H45N07S and C26H43N06). 

Bearing on the processes we have just been considering, 

allow me to quote a few words written by Mill in 1856 
(“ System of Logic,” fourth edition, 1856), and which 
resulted from a consideration of Graham’s researches, 
which demonstrate “ that gases have a strong tendency 
to permeate animal membranes, and diffuse themselves 
through the spaces which such membranes enclose, not¬ 
withstanding the presence of other gases in those spaces.” 
Mill then says (vol. i., p. 523) :—“ The exchange of oxygen 
and carbonic acid in the lungs is not prevented, but rather 
promoted, by the intervention of the membrane of the 
lu ngs and the coats of the blood-vessels between the blood 
and the air. It is necessary, however, that there should 
be a substance in the blood with which the oxygen of the 
air may immediately combine, otherwise, instead of 
passing into the blood, it would permeate the whole 
organism ; and it is necessary that the carbonic acid as it 
is formed in the capillaries should also find a substance in 
the blood with which it can combine, otherwise it would 
leave the body at all points instead of being discharged 
through the lungs.” 

Now although respiration is to be considered as an adt 
of secretion, yet you have seen how true were these pro¬ 
phecies of Mill. The oxygen of the air combines with the 
hemato-crystalline of the blood, and the carbonic acid 
evolved in the system combines with the soda (in some 
measure) present also in the blood. Liebig, however, dis¬ 
puted the presence of carbonates in the blood, on the evi¬ 
dence of some analyses he made of the ash of blood ; but 
in all probability the phosphorus which we now know 
to be present in blood, both in the form of phosphates and 
as phosphorus in organic combination, had determined 
the substitution, and consequent expulsion, of the carbonic 
acid in Liebig’s experiments. 

“ The physiologist, J. B. Willbrand, represented disease 
not badly as the battle of the chemical process with the 
organic process of life. The chemical process is victorious 
in death ” (Thudichum, Cantor Lectures, jfourn. Soc. 
Arts, vol. xxiv., p. 127); but it also makes sad ravages 
during life, and perhaps no disease illustrates in a better 
way the fact that in disease the chemical processes obtaining 
in health are deflected from their course than the disease 
designated “ locomotor ataxia.” In this disease the sense 
of pressure is either entirely or partially destroyed, and 
doubtless all have seen at times such cases in which the 
sufferers proceed step by step, and with that heavy tread 
which seems to indicate that they are not quite certain 
when their feet first touch the ground; and in truth this 
is so, although they are still susceptible to the senses of 
pain, heat, and cold. Well, in this* disease, the spinal 
marrow undergoes what is termed “ degeneration.” 
There is, that is to say, a chemical process at work in the 
substance of the marrow which results in the production 
of a body, not yet well studied, but which is quite abnor¬ 
mal, and consists of matter like to cellulose and starch 
corpuscles. What is the nature of this body, and how has 
it been produced ? These are the questions that chemistry 
must solve, and they can only be solved when it is in our 
power to make a quantitative analysis of nerve-matter. 
We are already far advanced on this particular road of 
research, and truths which now take the form of nebulous 
patches of ideas will develop into the constellations of 
truth. In fadt, we stand mentally in the condition of 
one who, having been blind, receives some degree of light, 
and “ sees men like trees walking.” 

When we can answer the questions I have asked, then 
comes in the possibility of guiding or correcting those pro¬ 
cesses constituting “ amyloid degeneration,” either in a 
oreventative or curative way, but till then never, except 
it should be hit upon by sheer accident. 

In Mr. Simon’s “ Report” from which I have previously 
quoted (page 79),he writes :—“ Especially a leading fadt in 
typhus, one which may be in intimate relation to the 
filling power of the disease, and which it is on all 
accounts necessary to have as completely as possible 
understood, is the fadl of the adtion on the nervous 
system ; and clearly no true chemical knowledge of that 
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morbid adtion would be possible till greatly improved 
knowledge of the normal brain chemistry should be 
supplied.” 

Mankind in general little refledts how much it owes to 
chemical science and to those chemists in particular who 
have devoted their lives to the sake of truth. What 
familiar substances are chloroform and chloral, and how 
much gratitude ought to be experienced by us towards 
the eminent discoverer of these bodies—the late illustrious 
Liebig ? While nearly all of us have escaped from pain 
by the application of the one, or enjoyed sleep by the use 
of the other of these substances, there are many who are 
ignorant alike of their discoverer, and the processes by 
which they are obtained, caring still less to learn how 
these wonderful bodies exert their benign influences. 
These influences are doubtless the result of reactions on 
brain- and nerve-matter, but what these readtions are is a 
question from the solution of which we are perhaps as far 
removed as from any ultimatum in science. But we shall 
know hereafter. Meanwhile science is struggling hard to 
obtain an insight into these profound processes, and 
perhaps this is the right place to briefly notice those 
recent researches of Messrs. J. G. M'Kendrick and 
Dewar on the physiological adtion of certain bases of the 
so-called chinolin and pyridin series. 

These observers administered these bases, which are 
derived from quinine and allied bodies by distillation with 
potash, and which constitute two homologous series, by 
subcutaneous injedtion. Now M'Kendrick and Dewar 
find that the physiological adtion of these bases, which 
consist of carbon, hydrogen, and nitrogen in varying 
atomic proportions, is entirely upon the various parts of 
nerve- and brain-matter, but further, they have en¬ 
countered some striking fadts which seem to show that 
the intensity and sort of adtion is related in each case to 
the chemical composition and constitution of these bases. 
Here I shall only quote one conclusion they infer from 
their observations. (See Proc. Roy Soc., vol. xxiii., 
p. 297). It is as follows :— 

“ On comparing the adtion of such bases as CqH7N l 
(chinolin) with CgHI3N (parvolin) or CsHriN (collidin), 
with CsHI5N (conia from hemlock) or Ci0HI0N2 (dipyridin), 
with Ci0HI4N2 (nicotine from tobacco), it is to be observed 
that, apart from difference in chemical strudturc, the 
physiological adtivity of the substance is greater in those 
bases containing the larger amount of hydrogen.” 

Here the conclusion drawn is only the fadt expressed in 
another way, bat of course much more work is necessary 
before this can constitute or prove to be a law. This 
work must endeavour to ascertain what becomes of the 
substances subcutaneously injedted, and liow they adl on 
the centres of the brain organisation. Let us consider 
that 1 grain of some of these bases per pound of weight 
(for a rabbit) is sufficient to cause death, and we can 
readily conceive the difficulty encountered in endeavouring 
to trace the substance itself through the system, although 
we know it must adt by way of the blood. Beyond this 
human efforts have not yet extended, and in these parti¬ 
cular cases the effedts have been witnessed, while the 
causes are almost entirely hid. 

It is not necessary for me to dwell long on the im¬ 
portance of acquiring knowledge relative to the brain in 
particular ; for seeing it is the “ seat of powers, essential 
to the produdtion of those phenomena which we term in¬ 
telligence and will ” (Huxley) ; seeing that from it spring 
those nerves through the fundtions of which we enjoy the 
uses of our principal and subordinate senses ; seeing, in¬ 
deed, that the whole body of man is in a sort of subordi¬ 
nation to his brain and nerves,—is it necessary for us, 
who are the beings concerned, to ask what importance is 
to be attached to research, be it chemical, physiological, 
or otherwise, conducted upon these matters ? We should 
rather take up the maxim of the old alchemists, of “ those 
mistaken but often grandly energetic men, who said to the 
disciples of their art,” as Mr. Rodwell has told us (in his 

“ Birth of Chemistry ”), “ Ora ! Lege, Lege, Lege, Relege, 
Labora, et Invcnies.” 

Our slight knowledge of the constitution of bodies oc¬ 
curring in the human system, and of the processes by which 
they are built up from food, and transformed into ultimate 
produdts after fulfilling the vital fundtions, only shows how 
much yet remains to be learnt. We soon perceive that 
we stand but on the threshold of knowledge, and many 
must be the thinkers and workers, and generations upon 
generations will pass away, before the processes of life 
shall stand forth entirely revealed; before it shall be 
known how from a few simple matters, tolerably well 
known themselves, and administered as food, is built up 
man, with his marvellous and beautiful strudture,—with 
his power of thought, feeling, and adtion. That such a 
time will come scientific men have no doubt; we shall 
know more to-morrow of the sun that shines to-day ! 

Let us for one moment consider the value of knowledge 
which must prove so powerful in preventing or curing 
those diseases which now so often fritter away men’s 
lives in misery and suffering. All knowledge leads to 
happiness of mankind ; the discovery of a new dye gives 
rise to a new industry, and places in the hands of man 
that which—by pleasing his taste—increases his happi¬ 
ness ; and so, to quote from Bacon, all those “ industrious 
observations, grounded conclusions, and profitable inven¬ 
tions and discoveries” (see Macaulay’s “ Essay ”), are 
securities for the health and comfort of man. 

The processes of life are involved in such darkness at 
present as to make one very cautious in expressing or ac¬ 
cepting statements made regarding them, but when there 
is scientific evidence, as there is in the cases we have 
considered, and when expressed views explain well what 
occurs, those views are entitled to respedt. For although 
I have said there is darkness around the vital phenomena, 
that darkness exists only because Science as yet has not 
attacked Nature sufficiently in these directions. But a 
continuation of work will dispel doubts, will abolish un¬ 
truth and mystery often amounting to superstition, and 
will substitute a rational explanation of life and the che¬ 
mical processes which sustain it. There will always 
exist men who will doubt the possibilities of science,— 
who will call in question matters which have been esta¬ 
blished as truth, just as men—even to Bacon—rejected 
the dodrines of Galileo, and as Liebnitz spurned the phi¬ 
losophy of Newton on gravitation. But, in spite of all, 
the sun of Science will dispel the morning clouds of igno¬ 
rance and prejudice, and will unfold to us the laws of 
Nature, unbiassed by the poetry of man’s mind and free 
from the superstitions of churches. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, February ijth, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

After the minutes of the previous meeting had been read 
and confirmed, and the list of presents to the Society 
announced, the President, in accordance with the bye¬ 
laws, read out the names of the Officers and Council pro¬ 
posed for the ensuing year. Messrs. J. S. Walton, G. 
Head1, J. H. Starling, P. J. Winser, J. Davison, P. Hol¬ 
land, and A. A. Nesbit were then nominated ; and Messrs. 
George William Typke, Francis S. Earp, Henry Mitford 
Faber, B.A., Gerrard Ansdell, John May Herbert Munro, 
N. Bettson Cooke, Walter Pearce, George Harrow, John 
Parry, William Ashwell Shenstone, and Charles Williams 
were balloted for and duly elected, after their names had 
een read the third time. 
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The President said he had been requested by the Com¬ 
mittee of the Council for Education to call the attention 
of the Fellows to the proposed loan exhibition of scientific 
instruments, and to invite the Fellows to send chemical 
specimens or apparatus of historical or scientific interest. 
He also had to announce that Prof. Andrews, of Belfast, 
would deliver a ledture “ On Certain Methods of Chemical 
Research,” on Friday, April 28. The thanks of the Fellows 
were due to Mr. James Duncan for the handsome marble 
bust of Dr. Hofmann which he had given to the Society. 
It was a most lifelike and spirited likeness of that eminent 
chemist. 

The President then called on Professor Frankland to 
deliver his ledture “ On Some Points in the Analysis of 
Potable Waters.” 

The Lecturer said it was now eight years since he 
had the honour to lay before the Fellows an account of 
the principal methods for water analyses. The result of 
that investigation was that of the four processes used for 
the estimation of the organic constituents, viz., the 
“ignition,” “permanganate,” “ albumenoid ammonia,” 
and “ combustion ” methods ; the last mentioned was the 
only one yielding trustworthy quantitative results. The 
two chief objects to be kept in view were the estimation 
of present organic impurities, and the evidence of past 
pollution, both of which were of incalculable importance 
from a sanitary point of view. This the Ledturer illus¬ 
trated by a most striking case of the propagation of 
typhoid fever at the village of Lausen, in Switzerland. 
The previous animal contamination of water, as deduced 
from chemical analysis, must always be regarded as a 
minimum quantity, since we look in vain for the full evi¬ 
dence of such contamination in the effluent water from 
fields irrigated with sewage: aquatic vegetation also 
slowly removes these compounds from water, and they 
are likewise destroyed by putrefaction. The adtual pre¬ 
sent organic matter in water can only be ascertained by 
the estimation of the carbon and nitrogen; and experi¬ 
ments made by adding known quantities of organic sub¬ 
stances to pure water, and then analysing them, showed 
that the average error did not exceed r-22iid of the total 
amount present. This difference would have no 
appreciable effedt on the opinions of an analyst respedting 
the quality of a water. 

The Ledturer then proceeded to describe the improve¬ 
ments which had been made in the process as originally 
described by Dr. Armstrong and himself; the chief of 
which consisted in the evaporation of the water under a 
glass shade. The water by this means was brought in 
contadl with but a limited quantity of air, and yet the 
evaporation took place almost as rapidly as when it was 
freely exposed. 

The Ledturer then described the diagrams, the curves in 
which illustrated the amount of organic matter in the 
water supplied during the past eight years by the eight 
London water companies, pointing out how floods were 
invariably accompanied by an increase in the amount of 
organic.matter present in the water; besides many other 
interesting points, such as the effedt of the decay of vege- 
tion in autumn ; the advantages and disadvantages of 
large storage power; and the danger of surface leakage in 
improperly constructed reservoirs, as most strikingly 
shown by the analyses of the Kent company’s water in the 
years 1868 and 1869. These diagrams, giving as they do 
the results of more than eight hundred analyses, showed 
most distindtly that the combustion method of analysis 
was competent to reveal the finer shades of quality in 
water drawn from the same source, but treated differently 
by the various water companies. Against these advan¬ 
tages it must be acknowledged that the process involved 
more trouble and more careful manipulation than were 
usually bestowed upon “ commercial analyses;” but, at 
the same time, there was no more simple method by which 
trustworthy quantitative results could be obtained. 

The albumenoid ammonia method of determining 
organic nitrogen rarely gave the total nitrogen present in 

organic bodies as ammonia, and, what is of more im¬ 
portance, the. proportion evolved varied very widely with 
different kinds of organic matter. This was shown by the 
results obtained by Messrs. Wanklyn, Chapman, and 
Smith with twenty-five different nitrogenous substances, 
of which only five yielded approximately the whole of their 
nitrogen as ammonia: of the remainder, some evolved 
one-half, some one-third, one-fourth, or even none of their 
nitrogen as ammonia. From this it was evident that this 
process could give no evidence whatever touching the 
proportion of organic matter present in waters ; neither 
could it indicate the relative quantities of organic nitrogen, 
even in different samples, unless the proximate constitu¬ 
ents of the organic matter happened to be of the same 
kind, and in the same relative proportions ; a coincidence 
which could obviously seldom or never occur. It was not 
surprising, therefore, that great irregularities and dis¬ 
crepancies should occur in the results obtained by this 
process, and those furnished by the combustion method. 
An opinion based upon the albumenoid ammonia method 
must almost necessarily be erroneous, like that to which 
the authors of the process themselves were led when they 
declared the water of Bala Lake and that supplied to 
Manchester from the Derbyshire hills to be no purer than 
Thames water. To sum up :— 

1. The albumenoid ammonia process affords no evidence 
of the absolute quantity either of the organic 
matter or of organic nitrogen present in potable 
water. 

2. It does not indicate, even approximately, the relative 
quantities either of organic matter or of organic 
nitrogen in different samples of such water; and— 

3. It affords no indication either of the presence or of 
the proportion of albumenoid as distinguished from 
other nitrogenous organic compounds. 

The applause with which the ledture was received 
having subsided, 

The President said whatever difference of opinion 
might exist amongst those present as to the comparative 
value of the method advocated by Dr. Frankland, there 
could be no doubt as to the unanimity with which they 
had expressed their thanks to him for his excellent ledture. 
He thought it would be as -well to confine the discussion, 
as far as possible, to three principal points—(1) The ques¬ 
tion of pre-existing sewage contamination ; (2) the dire<5t 
determination of carbon and nitrogen by combustion; 
and (3) the value of the so-called albumenoid ammonia 
process. Although the advanced hour precluded their 
entering fully into the subjedt, he would at all events ask 
Mr. Wanklyn if he would be good enough to open the dis¬ 
cussion. 

Mr. Wanklyn said it was pretty nearly eight years ago 
since he had been at any of the meetings of the Society, 
and almost the last time he was there he had urged objec¬ 
tions against the process of Frankland and Armstrong, 
which had not been answered. There were objections to 
it as a process of manipulation. If a sufficiency 
of an organic substance were taken, say, 0*200 grms., 
by careful manipulation the carbon could be deter¬ 
mined within i-2ooth of the amount, and the process for 
nitrogen was about as accurate. The limit of error being 
about 0*5 milligrm. on the carbon when 0*2 grain substance 
was taken, whilst Dr. Frankland only took about o’02 grain, 
it was necessary to show that the possible error was 
diminished by at least one-tenth, or to within 0*05 milligrm. 
He did not believe that any improvement in the manipula¬ 
tion would overcome this difficulty. In the experiments 
which the Ledturer had made to test his process by 
weighing out known quantities of nitrogenous substances, 
and adding them to pure water, he had omitted to add any 
nitrate. Now one of the greatest difficulties which were 
encountered was to destroy the nitrates without affecting 
the organic constituents. He would also advert to one 
other objection which was fundamental, as it was inherent 
to the process, and could not be avoided by any manipu¬ 
lation, however careful. If sawdust was moistened, and 
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a current of air passed over it, it was found that carbonic I 
acid was produced : prolonged exposure to moisture in 
presence of atmospheric oxygen changed it. How much 
more likely that the prolonged exposure of the organic 
matter in water at a high temperature in presence of air 
should change it; a portion of the organic matter of the 
water was sent into the air, and Prof. Frankland made a 
combustion of the remainder. An objection which the 
Ledturer urged against the albumenoid ammonia process 
was that the results obtained by it and by his method did 
not agree: he never expedted they would. It was not pro¬ 
fessed that the process showed the total organic nitrogen. 
By taking albumen, and treating it by one modification of 
their process, you could obtain the whole of the nitrogen 
as ammonia, and by another modification only a definite 
fradtion of it, and yet he had deliberately rejedted the former 
and adopted the latter for the determination of nitrogen in 
waters. When he obtained ammonia from water by this 
process, the amount of ammonia expressed rigidly the 
total amount of albumen and albumenoid substances in 
the waters. 

Dr. Warren De la Rue said he did not rise to make any 
remarks on water analysis, but thought that as the subjedt 
was one of great interest it would be better to adjourn the 
discussion until the next meeting. 

The President accordingly adjourned the discussion 
until Thursday, March 2. 

CORRESPONDENCE. 

PRODUCTION OF ANILINE-BLACK BY MEANS 
OF VANADIUM SALTS. 

To the Editor of the Chemical News. 
Sir,—In the Chemical News, vol. xxxiii., p. 70, I observe 
an article copied from the Bulletin de la Societe Chimique 
de Paris, “ On the Produdtion of Aniline-black by Means 
of the Salts of Vanadium,” by M. A. Guyard, which com¬ 
mences thus:—“Since the interesting discovery of M. 
Pinkney is known,” &c. Permit me to say that although 
this may be a discovery of M. Pinkney, it was known and 
published tn 1871 by Mr. John Lightfoot, the original in¬ 
ventor of aniline-black. 

In a pamphlet entitled “ The Chemical History and 
Progress of Aniline-Black,” printed for private circulation, 
and of which a copy was sent to every calico-printer in 
Great Britain who was accustomed to print this colour, 
at page 32 Lightfoot gives the result of experiments on 
producing aniline-black, in which he successively tried 
the following metals:—“ Copper, iron, vanadium, uranium, 
nickel, lead, zinc, antimony, tin, manganese, chromium, 
bismuth, arsenic, titanium, tungsten, cadmium, tellurium, 
molybdenum, mercury, silver, gold, platinum, palladium, 
rhodium, iridium, aluminium, osmium, cobalt, ruthenium, 
thallium, magnesium, indium, rubidium, cerium, glucinum, 
zirconium, lanthanum, didymium, erbium, yttrium, sele¬ 
nium, tantalum, niobium. The cloth was aged for twelve 
hours in a warm moist room, then washed in soap and 
water. The result was this:—The greatest development 
of the black was due to the vanadium ; next in order was 
copper; then uranium; and, lastly, iron. Except very 
slight shades of blue no adtion was apparent from any of 
the other metals. 

I know that the late John Lightfoot went to very great 
expense to procure specimens of all the metals above 
enumerated in a pure state.—I am, &c., 

James I-Iiggin. 
Manchester, February 21, 1876. 

VANADIUM. 

To the Editor of the Chemical News. 
Sir,—Referring to a paper which appeared in the Chem. 
News (vol. xxxiii., p. 70), written by M. A. Guyard, it 
may interest your readers to know that we have been 

enaged for some years in developing the sources of the 
rare and hitherto costly metal vanadium, and in the ex¬ 
traction and preparation of its salts on a large scale, 
which we are now in a position to supply at a price, and 
in sufficient quantities, to make it commercially available. 
—We are, &c., 

Johnson, Matthey, and Co. 
Hatton Garden, February 23, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de VAcademie 
des Sciences. No. 5, January 31, 1876. 

Thermic Researches on the Formation of the 
Alcohols, and on Etherification.—M. Berthelot.—A 
thermo-chemical paper, not suitable for abstraction. 

Account of Experiments undertaken for the Deter¬ 
mination of the Work Performed by the Magneto- 
Electric Machines of M. Gramme, used for the Pro¬ 
duction of Light in the Establishment of MM. Sautter 
and Lemonnier.—M. Tresca.—As regards the relative 
expense of different modes of lighting the following figures 
may have a certain interest:—1850 Carcel burners would 
require a consumption of 1850 X o’oqo kilo, of oil =71 kilos, 
of oil per hour; or of i850Xo,io5 cubic metre of gas 
= 194 cubic metres ; or of 7 56x4 kilos, of coal (used in 
furnishing power for the Gramme machine) = 30^24 kilos, 
of coal. Under these circumstances the outlay in fuel 
does not represent more than the one-hundredth part of 
the cost of oil, or the fiftieth part of the cost of gas, taking 
Paris prices. The applications of the magneto-eledtric 
machine for lighting are multiplying. 

Researches on Rotatory Magnetic Polarisation.— 
M. H. Becquerel.—It results from these researches that 
the molecules of bodies submitted to the adtion of magne¬ 
tism interfere by their specific adtion with the phenomenon 
of the rotation of the plane of polarisation of light, and 
that for highly magnetic bodies this adtion varies with the 
mutual distance of the adtive molecules. 

Formation of Hail.—M. G. Plante.—This paper re¬ 
quires the accompanying illustrations. 

Congelation of Mercury by the Use of a Mixture 
of Snow and Hydrochloric Acid.— M. G. Witz. — If 
the acid is previously cooled to —150 or —160 the final 
temperature attained, with equal weights of snow and 
acid, is from — 320 to — 350. If the acid is cooled down 
to — 180 mercury may readily be frozen on the large scale. 

Ferment of Urea.—M. Musculus.—The ferment of 
urea has none of the characteristic properties of organised 
ferments. It has much resemblance to the soluble ferments, 
such as diastase, saliva, &c. It is not capable of con¬ 
verting acetamide, oxamide, &c., into ammoniacal salts. 

Elements of Inverted Sugar, and on their Presence 
in Commercial Sugars.—M.E. Maumene.—Not suitable 
for abstraction. 

Reimanns Farbcr Zcitung, 
No. 3, 1876. 

Recognition and Examination of Eosin.—Although 
eosin in body is distinguished from the red coal-tar colours 
—magenta, saffranin, and corallin—by its greater solubility 
in water, and by the splendid fluorescence of the solution, 
it may often be necessary to examine if this costly dye- 
ware is unsophisticated. For this purpose the best re¬ 
agent is sulphuric acid diluted with four volumes of water. 
With this liquid magenta and corallin yield a golden- 
yellow, and saffranin a violet-blue solution, whilst eosin 
remains quite undissolved, forming an orange-red 
coagulum. If previously in solution it is precipitated by 



Chemical News,) 
Feb. 25, 1876. J A dvertisements. 87 

the dilute acid, whilst possible impurities remain dissolved, 
and can be subjected to further examination. To deted 
eosin upon the fibre a concentrated aqueous solution of 
sulphate of alumina (1 part in 4 of water) is proposed, the 
readion ensuing being produced by no other dye-ware. 
The lakes—i.e., the compounds of tindorial acids with 
basic mordants—are well known to be soluble in the solu¬ 
tions of certain salts of alumina and tin. On treating a 
pattern of dyed cloth with a hot solution of sulphate of 
alumina the lakes of cochineal, and all other natural red 
colours, are stripped; tar colours—such as magenta, 
corallin, and saffranin—dissolve as such, whilst eosin-red 
remains almost completely untouched. Eosin yields lakes 
with the oxides of the heavy metals, which, unlike the 
lakes of cochineal and the woods, are soluble in water, 
but insoluble in precipitants, as in this case in the sulphate 
of alumina. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 4, January 27, 1876. 

This issue contains no chemical matter. 

No. 5, February 3, 1876. 

Among the instances of progress in applied chemistry 
mention is made of artificial butter ! 

ARTICLED PUPIL. 

Professor of Chemistry at one of the Metro¬ 
politan Hospitals has a vacancy in his laboratory for an Articled 

Pupil. The Pupil will have an opportunity of acquiring a thorough 
knowledge of Chemistry, Theoretical as well as Practical.—Address, 
D. D., Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A 

A n experienced Chemical Plumber* who will 
shortly be disengaged, wishes for re-engagement as Foreman or 

otherwise. Thoroughly understands his business in all its branches. 
Satisfactory reasons for leaving present employment.—Address, Lead, 
Post Office, West Street, Bristol. 

A dvertiser, who has had experience in the 
Laboratory of an Alkali Works, desires to obtain an Out-door 

Position in a works of like nature, where his knowledge might prove 
useful.—Address, Stephen, Chemical News Office, Boy Court, Lud¬ 
gate Hill, London, E.C. 

VITRIOL WORKS. 

pf'or disposal, at a valuation, a newly-eredled 
. Plant, capacity 50 to 60 tons a week, with full demand in the im¬ 

mediate neighbourhood.—Address, B. P., 89, Rumford Street, Man¬ 
chester. 

'Vy'anted, a Manager for an Alkali Works on 
» » the Tyne. Must have both a thorough chemical knowledge 

and praftical experience in sulphuric acid, soda-ash, and Weldon’s 
process, and must be able to plan and superintend new erections.— 
Address by letter, stating age and salary expeaed, to Box 16, 

Chronicle” Office, Newcastle-on-Tyne. 

MEETINGS FOR THE WEEK. 

Saturday, Jan. 26th.—Physical, 3. “On some Problems conneaed 
with the Flow of Elearicity in a Plane,” by 
O. J. Lodge. Exhibition of a Tangent Gal¬ 
vanometer for Projeaion, by A. Haddon. 

Monday, 28th.—Medical, 8. 
- London Institution, 5. 
- Royal Geographical, 8.30. 

Tuesday, 29th.—Civil Engineers, 8. 
- Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
Wednesday, March 1st.—Society of Arts, 8. “ Aquaria, their Con- 

struaion and Management,” by W. 
Saville-Kent, F.L.S., F.Z.S. 

- Microscopical, 8. 
-- Pharmaceutical, 8. 

Thursday, 2nd.—Royal, 8.30. 
- Royal Institution, 3. “On the Chemistry of the 

Non-Metallic Elements,” by Prof. Gladstone. 
- Chemical, 8. Discussion on Dr. Frankland’s Lec¬ 

ture on “ Water Analysis.”, 
- Royal Society Club, 6.30. 
- London Institution, 7. 

Friday, 3rd.—Royal Institution, 9. “The Paraffins and their Alco¬ 
hols,” by Prot. Odling. 

- Geologist’s Asociation. 
- Society of Arts, 8. (Indian Seaion.) “ The Fall in 

the Price of Silver; its Causes, its Consequences, 
and their Possible Avoidance, with especial refer¬ 
ence to India.” 

Saturday, 4th.—Royal Institution, 3. “ On the Vegetable King¬ 
dom,” by W. Thiselton Dyer. 

MR. WATTS’S DICTIONARY OF CHEMISTRY. 

Complete in 7 vols., medium 8vo., price £10 16s. 6d. 

A DICTIONARY of CHEMISTRY, and the 
* Allied Branches of other Sciences. By Henry Watts, F.R.S. 

assisted by eminent Scientific and Practical Chemists. 

“The greatest work which England has yet produced on Chemistry 
—one of the greatest, indeed, which she has produced upon any 
scientific subject—is finished at last, and we are able to congratulate 
Mr. Watts most sincerely upon its completion.”—Chemical News. 

_London: LONGMANS and CO. 

SCIENTIFIC CLUB. 

TTellows of Scientific Societies are informed 
that the Admission Fee to the Scientific Club will be raised to 

Five Guineas after the 4th of May next. Applications for Member¬ 
ship should be addressed to J. Logan Lobley, Secretary, Scientific 
Club, Savile Row, W. 

TT W. HART, Manufacturer and Dealer in 
• Apparatus and Chemicals for Scientific Pursuits. Labora* 

tory Fitter and Furnisher. Photographic Apparatus and Materials 
8, Kingsland Green (West Side), London. 

SOAP WORKS. 

'T'o be Let, compact Soap Works in the East 
A . of London ; advantageously situated, and in Complete 

Working Order. A Good Opening. For rent and terms address 
G. R., 74, King Edward Road, South Hackney. 

MINERALOGY & GEOLOGY. 

COLLECTIONS and SPECIMENS, also 
CABINETS, BOOKS, and every necessary for the study of 

the above, may be obtained as usual of JAMES R. GREGORY, at 
his New and Extensive Showrooms, No. 88, Charlotte Street, Fitzroy 
Square. Minerals for Chemical Research, &c. 

pYROLOGY; or, ANALYSIS AND SYN- 
•*: THESIS BY THE BLOWPIPE. Gentlemen wishing to 

join the Class of Instruction now being given in this important 
Science are requested to communicate with Messrs. Spon, Scientific 
Publishers, Charing Cross, or with Messrs. Griffin and Sons, 
22, Garrick Street, Covent Garden. 

YWater-glass, or Soluble Silicates of Soda 
. and Potash, in large or small quantities, and either solid 

wr solution, at ROBERT RUMNEY’S, Ardwick Chemica 
Works, Manchester. 

TO ANALYSTS. 
GLAMORGANSHIRE. 

'phe Justices of the County of Glamorgan 
having at their last • uarter Sessions resolved to appoint 

Analysts for such County, invite Candidates for the Appointment to 
send Testimonials and Certificates of Qualification, addressed 
“ Application for Analyst,” under cover, to the Clerk of the Peace, 
Cardiff, on or before the 1st day of March next. The duties ®f such 
office are prescribed by the A<5t of 38 and 39 Viet., cap. 63, and the 
following Resolutions were adopted by the Court:— 

That the Court proceed to the Election of an Analyst or Analysts 
for the County, at the next Easter Sessions, and that the Rules laid 
down by the County of Oxford be adopted in this County, and that 
the Fees to be paid be as follows :— 

To the Analyst for each Statutory Report to Quarter 
Sessions . 

For every Analysis and Certificate ... 
To be paid to Inspector of Nuisance by every purchaser 

requiring an Analysis, and seeking it through the 
medium of the said Inspector. 

To each Analyst upon compulsorily attending as a 
Witness at the place where he resides, in each case .. 

If elsewhere Threepence per mile, going and returning, 
and . 

£ s. d. 

2 12 6 
0 15 o 

o 6 

0 10 6 

I I O 

The Clerk of the Peace was directed to advertise in one or more of 
the London, and the usual County papers, inviting applications from 
persons desirous of being elected Analyst, requesting them to send 
him their Testimonials by the 1st of March next. 

THO. DALTON, 
Cardiff, January 24,1876, Clerk of the Peace; 
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CAST-IRON COILS. 
EXPANSION AND CONTRACTION UNLIMITED. 

Can be made any Length or Diameter, 

LARGELY IN DEMAND FOR CHEMICAL PURPOSES. 

For Testimonials and particulars, apply to 

ANDREW BELL & COMPANY, LIMITED. 
Carr Hall Iron Works, 

HASLIN.GDEN, LANCASHIRE. 

STAMP YOUR BOTTLES, PACKETS, PARCELS, 
PAPER, PELL-SOKES, JARS, Ac., 

BY 

WATTS’S FLEXIBLE STAMP. 
The impressions may be gilt, which gives a most elegant appearance 

to Glass, China, &c., and does not wear off. 

Price 5/6, post free, or for Stamping in Geld, 6/6. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH; 
Newfall Tar Works, Carlton; 

and Ammonia Works, Stockton-on-Tees. 

A/T anufadlurer of Benzole, Toluole, Xylol, 
A»-»- Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 
Powder, Refined Anthracene, Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Galvanising Salts, Coal-Tar, Pitch, 
Creosote, Grease, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene, 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough. 

JOHN PAGE, 
(Late Page & Tibbs), 

47, BLACKFRIARS ROAD, S.E., 
Continues to supply the Trade with Phosphorus, Chlorate of Potash. 

Pure Acids, Pyrotechnic and all other Chemicals, Pure and Commercial 
at the Lowest Prices. 

SPECIAL QUOTATIONS ON APPLICATION. 

47, Blackfriars Road, S.E. 

Send for Specimens of Work to 

W. F. WATTS, CLAPHAM, S.W. 
N.B. Instructions for Patients stamped upon bottles look very effective, 

and are stamped in less time than gumming a label. 

WILLIAM HARVEY, 
Plymouth Tar & Chemical Works, 

CATTEDOWN, PLYMOUTH. 

SPENCE BROTHERS CHEMICAL Co. LIM., 
VICTORIA CHEMICAL WORKS, 

BRADFORD, MANCHESTER. 

Manufacturers of LIQUOR AMMONIA, SULPHATE 
of AMMONIA, VITRIOL, Brown and Rectified, 

ALUM CAKE, &c., &>c. 

MAWSON AND SWAN 
Maker of Refined Anthracene, Naphtha {Crude and 

Rectified), Creosote, Lubricating Oils, Grease, Disinfecting 
Powder,Pitch and all Tar Products, Sulphate of Ammonia. 

Crude Anthracene, &c., Purchased. 

JOSEPH GILLOTPS 
STEEL PENS. 

Sold by all Dealers throughout the World. 

Silicates of Soda and Potash in the state of 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufacture of Soap and other purposes, 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works Widnes, Lancashire. 

London Agents, CLARKE and COSTE, 19 and 20, Water Lane 
Tower Street, E.C;, who hold stock ready for delivery. 

CHEMICAL LABORATORIES 
Supplied with Apparatus and Chemicals 

OF THE 

BEST QUALITY 
AT THE 

LOWEST HVn-ATELIECIET PEICES 

M. JACKSON, 
MANUFACTURER AND IMPORTER, 

WHOLESALE AND RETAIL 

65, BARBICAN, LONDON. 

Catalogues on application. 

SUPPLY 

CHEMICAL AND PHILOSOPHICAL APPARATUS 
AND 

ABSOLUTELY PURE CHEMICALS 
FOR ANALYSIS AND RESEARCH. 

Catalogues Free. 

NEWCASTLE-ON-TYNE. 

Established 1798. 

ROBERT DAGLISH & CO., 
BOILER MAKERS, ENGINEERS, AND 

MILL-WRIGHTS, 
BRASS AND IRONFOUNDERS, 

St. Helen’s Foundry, Lancashire. 

Makersof every description of Chemical, Colliery, Copper Ore, Gold 
Mining and Glass Machinery, including Crown, German Sheet, and 
Plate Glass Plant, as supplied to some of the largest Firms in England 
Ireland, Scotland, and Wales. 

Makers of the latest Improved Revolving Black Ash Furnace 
with Siemens’s Patent Gas Arrangement,andas used in the Manufac¬ 
ture of Soda. 

Improved Valveless Air Engines, and Pumps or Acid Forcing, Air 
Agitators, Compressors for Collieries, and Weldon’s Patent Chlorine 
Process. 

Caustic, Chlorate, Decomposing, and Oxalic Pans. 
Gas Producers for Heating Furnaces. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores. 
Retorts, Acid Gas, Nitre, Nitric Acid, and Vitriol Refining. 
Improved Steam Superheaters for Resin Refining, &c. 
Improved Steam Sulphur Pans. 

Photographs, and other information, supplied on receipt 
of Orders. 

WM. HENRY KING, 
ALBUMEN MANUFACTURER, &c. 

Raw Materials for Manure Manufacturers. 

78 & 80, ST. ANDREW STREET LIVERPOOL. 
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ORGANISATION AMONG CHEMISTS. 

As our readers must be well aware, we have for some time 
embraced every opportunity of calling the attention of 
professional chemists to the necessity of an organisation, 
such as has been adopted by every other profession. So 
fai our remarks in appearance at least—have met with 
little response. But the able paper by Dr. C. R. Alder 
Wright (Chemical News, vol. xxxiii., P. 27) encourages 
us to persevere. 0 

In support of our view that the sphere of the chemical 
profession is being encroached upon by outsiders, we 

ml f0r7^rd iW? unmistakable modern instances. 
The Board of Trade have recently appointed a Water 
Examiner. Now a water examiner should be a chemist 
and a micioscopist. Yet the gentleman appointed is an 
engineei . Turning to a closely connected matter, what 
can be more evident than that the treatment of sewage is 
a chemical question? The distinction between sewage 
and pure water is a chemical distinction. The methods 
ol removing the impurities depend on chemical principles 
and chemistry alone can decide whether any sewage or 
refuse water is sufficiently purified to be safely admissible 
into rivers. Yet at a meeting of the Society of 
Engineers recently held in Westminster Chambers, 
the President, Mr. Vaughan Prendred, in the course 
of his address observed The sewage question 
was _ the great question of the day, and it would 
reqmre then-(the engineers-) deepest thought and utmost 
skill. Theie exists, in fadt, already a Society of Sanitary 
—not Chemists—but Engineers. Thus, without prompt 
and vigorous adtion, we shall see this important matter 
taken entirely out of our hands, the main credit and the 
main emoluments falling to those who merely execute the 
subsidiary portion of the work. 

Dr. Alder Wright very justly comments on the low 
salanes paid to Public Analysts. Of this we have had 
lately a signal instance. A certain borough munificently 
awaids its analyst fees which range from half-a-crown 
to ten shillings. Can our readers name any analytical 
operation which can be fairly and conscientiously per¬ 
formed for half-a-crown ? But this evil of low fees— 
which leads of necessity to slovenly and hurried work and 
the use of impure reagents—has been fostered by some 
men of standing. There are chemists holdin* public 
appointments so forgetful of what is due to thlmselves 
and to their professional biethren as to undertake analyses 
and investigations at a far lower rate than an engineer a 
physician, or a. barrister would require for a similar 
demand upon his time and attention. We have seen 
advertisements in which a chemist actually offered to give 
his services gratuitously to any manufacturing establish¬ 
ment. No such cases occur in better organised professions. 
We must beg to remind manufacturers who feel tempted 
by such offers that unpaid services are in the Ion* run 
the dearest of all. Persons who do not need to take fees 
or salaries, instead of degrading the profession by doing 
commercial analyses at starvation prices, might serve 
science better by devoting their time to original research. 

o accuse any professional chemist of incompetence is 
an exceedingly delicate matter. Yet the faCt that “ hi*h ” 
and ‘‘low ’ analysts exist, and that they are known and 
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We should like to know the exaft nature and aims of a 
body calling itself the “ Chemical Science Association, 
The existence of which we first learned from the report o 
certain proceedings taken against a firm of chemical 
manure manufacturers for an alleged naisan^- o( 
the witnesses for the prosecution described himself as a 
member of the Association in question. 

We shall be very happy to receive communications 
from our readers on the most practical method of effecting 

what is so urgently required. 

LABORATORY NOTES. 

By SIDNEY LUPTON, M.A. 

1. Preparation of Nitrogen. 

Nitrogen in quantity is generally prepared by leading 
air over copper-turnings ignited in a glass tube. Oxide of 
copper is formed, and nitrogen passes over alone— 

(2N2+0) + Cu = CuO + 2N2. 

A considerable length of copper must be heated, and the 
reaction comes to an end when the copper is somewhat 

th It^was°suggested To'te by Mr. Vernon Harcourt that 
if the air was mixed with ammonia by bubbling through a 
strong aqueous solution, the oxide of copper would be re¬ 
duced as4fast as it was formed, and the reaChon would be 
continuous as long as the solution contained any ammonia. 
Air and ammonia would give nothing but watei and 

nitrogen— 
3(2N2 + 0) + 2NH3 = 3H20 + 7N2. 

On trying the experiment I found that about 3 inches o 
copper-turnings, heated by an ordinary Bunsen burner, 
served to replace the long furnace and combustion-tube 
of the ordinary method, and that the slightest excess o 
air shows itself by tarnishing the surface of tne turnings. 
Indeed, by this method I have several times prepared 
nitrogen so pure that a stream of it did not alter the sur¬ 

face of fused potassium. 

2. Solubility of Naphthalen in Water. 

Naphthalen is generally stated—I think on the authority 
of Garden—to be insoluble in cold, water, and but slightly 
soluble at the boiling-point. It is found, however, that 
naphthalen, like camphor, moves spontaneously when 
placed upon the surface of water. According to the theory 
of Platteau these movements are due to the high surface- 
tension of a solution of the moving solid. Hence this 
theory must be laid aside if Garden’s statement be abso- 

Naphthalen, purified by re-sublimation through fiber- 
paper, was boiled for some time with distilled water ; the 
solution was allowed to cool to the temperature of the 
room and filtered twice through Swedish filtering-papei. 
A portion of the solution was evaporated to dryness on 
the water-bath; no residue was left, since naphthalen is 
very volatile in steam, and this may have occasioned 
Garden’s statement. Another portion of the solution was 
heated in a glass bulb, and the boiling-point taken by a 
thermometer immersed in the liquid : it was 103 C., a 
cmall piece of clean platinum wire occasioned no change. 
The boiling-point of freshly-boiled distilled water was 
then taken under exactly the same conditions; it was 

found to be io5f4° c-> and after throwinS m the clean 
platinum wire 102-1° C. 

On another occasion the solution was made from 
ordinary filtered water; the boiling-point, with or without 
the platinum wire, was found to be 103*2° C., that of the 
water itself being 101-4° C., or with the platinum wire 

IC>From these experiments it seems that sufficient naph¬ 
thalen remains in solution to alter the boiling-point at 
least half a degree, and that Garden’s statement cannot 

be taken las being absolutely correct : hence no doubt is 
thrown on Platteau’s theory. It may be remembered that 
camphor itself is but very slightly soluble in water. 

3. Tests for Aniline. 

a When aniline is boiled with a dilute solution of 
chloric acid, the colour changes through mauve, magenta, 
and vermillion to a clear reddish yellow liquid. Naph- 
thylamin, under the same conditions, passes through blue- 

black to light yellow. # 
j3. When aniline is boiled with excess of potassium 

ferricyanide, the yellow solution changes to a deep chrome- 
green. After longer heating a blue-black precipitate falls, 
apparently similar to that obtained by Letheby by the 
electrolysis of salts of aniline. Naphthylamin, under the 
same circumstances, forms a yellow-green solution, with 
separation of a red resin. 

7. When aniline is heated with a 1 per cent solution of 
osmic acid a thick, black, flocculent precipitate falls. 
Naphthylamin, under the same circumstances, forms first 
a purple solution, and after longer heating a brown pre¬ 

cipitate. . . 
4. Tests for Succinic Acid. 

a. Nitrate of uranium, when added to a neutral succinate* 
forms a very sparingly soluble pale yellow precipitate* 
which is soluble in acetic acid, but insoluble in solution 
of oil of amber, alcohol, excess of succinate of ammonia, 
or acetate of soda. Uranium benzoate is almost identical 
in appearance and properties. . 

B. When nitrate of cobalt is added to a solution of a 
neutral succinate, the liquid changes to a peculiar purple 
or “ peach blossom colour,” and if the solution be concen¬ 
trated a precipitate falls. On the addition of ammonia 
the solution so precipitated becomes more and more blue. 
This precipitate is soluble in acetate of soda. The pre- 
sence of oil of amber seems greatly to facilitate the 
precipitation; as also does alcohol, but in this case the 
precipitate is pink. 

Benzoate of cobalt is red when formed in the cold, green 
when produced at the boiling-point; it is very soluble. 

ESTIMATION OF MANGANESE IN CAST-IRON. 

By SERGIUS KERN, St. Petersburg. 

The following method is proposed for the estimation of 
manganese. The process is easily executed, though very 
accurate results are not obtained ; but, however, in 
laboratories of iron works this method may be used, 
especially for,the analysis of spiegeleisen. 

0-5 grm. of the sample is dissolved in a high glass in 
ie c.c. of hydrochloric acid, ri2 sp. gr. At the end of 
this operation about 0*2 grm. of potassium chlorate is 
added in order to convert all the iron into ferric chloride. 
If silica occurs in the sample it is found in the form of a 
precipitate which is filtered from the solution. The 
liquor then contains ferric chloride (Fe2Cl6), and man¬ 
ganous chloride (MnCl2). A solution of caustic potash is 
next added; Fe2(HO)6 and Mn(HO)2 fall down as pre¬ 
cipitates; to the solution is immediately added about 
40 to 50 c.c. of a concentrated solution of ammonium 
chloride (NH3HCI), and the mixture is boiled for about 
ten to fifteen minutes. The liquor is then filtered from 
the brownish-red precipitate of hydrated ferric oxide, and 
to the colourless solution ammonium sulphide (NH4.oH) 
is added ; a flesh-coloured precipitate of manganese sul¬ 
phide (MnS) is obtained, which is filtered from the solu¬ 
tion, quickly washed, placed in a porcelain crucible, and 
heated with sulphuric acid. Manganous sulphate 
(MnS04) is then obtained, which, evaporated to dryness 
and next ignited, yields red mangano-manganic oxide 
(Mn^CL). This oxide is weighed, and as it contains 
72*05 per cent of manganese, the percentage of manganese 
in the sample may be easily calculated. 
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This process is based on the solubility of freshly pre¬ 
cipitated Mn(OH)2 in a concentrated solution of NH3HC1, 
and on the insolubility of the hydrated ferric oxide in the 
same solution. My method has been used in several 
analyses of spiegeleisen with success, and thus may be 
proposed for the use of analysts. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

power and of cold. The machine was constructed by L. 
Seyboth, of Vienna, and was contrived as follows :_ 
. The carbonic acid, generated from sulphuric acid and 
iron-spar, was evolved in a closed receptacle at the 
pressure of 4 to 6 atmospheres. 

(To be continued.) 

PAPYRUS EBERS: 

THE EARLIEST MEDICAL WORK EXTANT. 

By H. CARRINGTON BOLTON, Ph.D., of New York. 

By Dr. A. W. HOFMANN. 

(Continued from p. 78.) 

The difference in the effect can only be explained by the 
production of a far lower temperature. Within the entire 
machine also there is an excessive tension, so that the 
vapour seeks .to escape at the joints, thus debarring the 
air from entering. The air-pump also is of much smaller 
dimensions as it draws and compresses a far denser 
vapour, thus notably reducing the loss of power due to 
the friction of the piston. If, however, the work is carried 
on at greater differences of temperature than in the 
common ether machine, the engine must expend more 
power, as appears from the theory of the air machine. 
For equal temperatures of evaporation and condensation 
the theoretical effect of the two machines is equal. Tellier 
keeps a sufficient quantity of methylic ether stored in 
cast-iron vessels capable of bearing a pressure of 10 
atmospheres. On opening a cock the gas streams out, 
the liquid is cooled, and if the vessel is set in water this 
soon becomes frozen. The ether is thus certainly lost. 
Occasionally this method may be found useful. 

Other substances of low boiling-points may, like the 
above-named ethers, be applied for producing a fall of 
temperature, but no different result can be expected from 
their theoretical action. Thus Van der Weyde, of New 
York, makes use of chymogen, a constituent of natural ^ 
petroleum, evaporating between o° and 160 C., of which, 
in the United States, a litre costs only 14 to 24 Pfennige 
(12 .Pfennige = i£d. English).f Lienard and Hugon, of 
Paris, are said to use sulphide of carbon.]}] An original 
proposal by Mort and Nicolle, which may be regarded as 
a combination of the above-described system with the 
following, will be considered below. 

Application of Carbonic Acid.—Carbonic acid has 
been repeatedly proposed as an agent for the production 
of cold. In 1867, a provisional protection for this prin¬ 
ciple was taken out in England, but the patent was never 
completed. A priori carbonic acid cannot be regarded as 
a very suitable means for effecting a fall of temperature. 
It has, indeed, in comparison with all other materials 
hitherto proposed (except air), the advantage of cheap¬ 
ness, and in contrast to the ethers that of incombustibility, 
and therefore of. freedom from danger. The pressure of 
the liquefied acid is, however, enormous, and hence the 
receivers require to be made very strong, and the connec¬ 
tions occasion much difficulty. The temperature and 
tension of liquid carbonic acid show the following 
relations:— 

Temp.-6o° -30° -150 -50 0° +10 +150 +30° C. 
4*5 16 25 33 38 46 51 73 

As the temperature at which the carbonic acid is con¬ 
densed in the cooler cannot be lower than +io° C. the 
tension is then 30 atmospheres, and even at -30° C. a 
tension of 16 atmospheres would ensue. 

At the Vienna Exhibition a peculiar attempt was shown 
to use caibonic acid as a means both for the production of 

* “ Berichte iiber die Entwickelung 
Wahrend des Letzten Jahrzehends.” 

+ Deutsche Industriez, 1869, 339. 
Private communication. 

der Chemischen Industrie 

The most ancient chemical manuscript extant is believed 
to be a Greek papyrus of Egyptian origin, preserved in the 
library of the University of Leyden, and supposed to date 
from the third century A.D. This manuscript has never 
been fully described ; the little known of it is contained 
in Kopp's Beitrdge der Chetnie, vol. i., p. 97. 

Some months ago, however, the literary and scientific 
world came into the possession of a work far surpassing in 
antiquity the Leyden manuscript, and of infinitely greater 
interest and value to the student of the history of che¬ 
mistry. This remarkable work is a facsimile of an 
Egyptian medical treatise, written in the sixteenth century 
B.C., and consequently more than 3400 years old. Though 
stridly a medical work, it is of no less interest to the 
chemist than to the physician. 

G. F. Rodwell, F.R.A.S., author of “ The Birth of Che- 
misty,” in a recent letter to the Chemical News, refers 
to our knowledge of Egyptian chemistry in the following 
language:—“ When we remember that the science origi¬ 
nated in Egypt, and that the very name is derived from 
an Egyptian source, we can but hope that, in the progress 
of Egyptian discovery, as valuable information in regard 
to the history of chemistry as has already been found in 
regard to astronomy may be brought to light.” 

This Egyptian papyrus is a first and opportune response 
to the desire herein expressed. The title reads thus 

“ Papyros Ebers, das Hermetische Buck iiber die 
Arzneimittel der alien JEgyp ter in Hieratischer Schrift. 
Herausgegeben mit Inhaltsangabe und Einleitung versehen 
von Georg Ebers. Mit Hieroglyphysch Lateinischen 
Glossar von Ludwig Stern. Mit Unterstiitzung des 
Koniglich Sachsischen Cultus Ministerium. Wilhelm 
Engelman. Leipzig, 1875. Zwei Bande, folio.” 

Translated, the title is as follows :— 

“ Papyrus Ebers, the Hermetic Book of Medicine of 
the Ancient Egyptians, in Hieratic Writing. Published, 
with Synopsis of Contents and Introduction, by George 
Ebers. With a Hieroglyphic-Latin Glossary by Ludwig 
Stern. Under the patronage of the Royal Bureau of 
Education in Saxony. Leipzig: William Engelman, 
1875, 2 vols. folio.” 

The papyrus of which this work is a facsimile repro¬ 
duction was discovered by the archaeologist Ebers, during 
his visit to Egypt, in the winter of 1872-73. Ebers and 
his friend Stern were residing at Thebes, collecting archae¬ 
ological data, and there became acquainted with a well- 
to-do Arab from Luxor, who brought to them for sale a 
modern image of Osiris, and a papyrus of no special 
value. Suspecting that the Arab was holding in reserve 
objects of greater interest, Ebers offered him a considerable 
sum for any remarkable specimens in his possession. 
This induced the Arab to return on the following day, 
bringing with him a metallic case containing a papyrus 
roll enveloped in mummy cloths. Ebers immediately 
perceived he had a prize, but was unable to command the 
large sum of money demanded for it, until provided with 
the means through the liberality of a German gentleman, 
Max Gunther, travelling in that vicinity. 

According to the Arab’s account, the papyrus had been 
discovered fourteen years previously by a man since dead. 
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The original papyrus was discovered between the bones 
of a mummy in a tomb of the Theban Necropolis. 

Ebers hastened back to Leipzig with his precious roll, 
and deposited it for safe keeping in the University Library 
of that city. And now, with the co-operation of an enter¬ 
prising publisher, and the assistance of royal patronage, 
he places it at the disposal of the civilised world by repro¬ 
ducing it in these handsome volumes. 

The papyrus, as received by Ebers, consisted of a single 
solidly-rolled sheet of yellow-brown papyrus, of finest 
quality, 0*3 metre wide and 20*23 metres long. It formed 
one enormous book, but was divided into no pages, which 
were carefully numbered. For purposes of preservation 
and exhibition in convenient form the roll has since been 
cut into several lengths. 

The writing, which is exceedingly clear and regular, is 
partly in black and partly in red ink, the latter occurring 
at the heads of sed.ions and in the expression of weights 
and measures. The characters are known as Hieratic, 
being a cursive form of the hieroglyphic method of 
writing, and bearing the same relation to the latter that 
our ordinary written hand does to printed characters. 
Hieratic script resulted from attempts to simplify the 
forms and outlines of the idiographic characters employed 
in hieroglyphic writing, which is essentially a combination 
of picture writing with a phonetic system. Hieroglyphics, 
in ancient Egypt, was the written language of the people, 
and Hieratic writing was chiefly confined to the sacerdotal 
caste. 

ihe papyrus Ebers is so remarkably well preserved that 
not a single letter is lacking in the entire roll. The ma¬ 
terial of the papyrus itself, the inner bark of Cypcrus 
Papyrus, was examined by Prof. Schenck, Professor of 
Botany in the University ot Leipzig, who established its 
identity with that of similar rolls, and pronounced it of 
remarkably good manufacture. 

The age of the manuscript was determined by a consi¬ 
deration of three points :— 

1. Palreographic investigations of the form of the 
written characters. 

2. Occurrence of names of kings. 
3. Examination of a calendar which occurs on the back 

of the first page. 
These data enable Ebers to assign the writing to the 

middle of the sixteenth century, or, more precisely, 
1352 B.C. Accepting this date—and it has been established 
beyond reasonable doubt—the writing was prior to the 
exodus of the Israelites ; in faCt, according to the com¬ 
monly received chronology, Moses, in 1552 B.C., was just 
21 years of age. 

The authorship of this ancient work is not revealed, 
but it bears internal evidence of being one of the six 
Hermetic books on Medicine named by Clement of Alex¬ 
andria (200 A.D.). 
. The Egyptian priests, who were also the physicians, 
in order to give greater authority to their writings, were 
wont to ascribe them to their gods, and their codified 
medical knowledge was generally ascribed to the god 
Thuti (or Thoth). In proof of this Ebers quotes the fol¬ 
lowing passage from page 1, lines 8 and 9, of the papyrus 
in question “ Ra pities the sick ; his teacher is Thuti, 
who gives him speech, who makes this book, and gives 
the instruction to scholars, and to physicians in their 
succession.” 

This god Thuti, also written Thoth and Taaut, is the 
famous Hermes Trismegistus of the Greeks, the same 
who was regarded by the alchemists of the Middle Ages 
with superstitious reverence as the father of alchemy. 
However this may be, all historians accord in representing 
Hermes as the inventor of arts and sciences. Pie first 
taught the Egyptians writing, invented arithmetic, geo- 
metiy, astronomy, and music ; gave laws to the people, 
and regulated their religious ceremonies. 

At the time of Jamblichus, who lived A.D. 363, the 
priests of Egypt showed forty-two books, which they at¬ 
tributed to Hermes (Thuti). Of these, according to that 

author, thirty-six contained the history of all human 
knowledge; the last six of which treated of anatomy of 
disease, of affedtions of the eye, instruments of surgery, 
and medicines. 

The papyrus Ebers is indisputably one of these ancient 
Hermetic works ; a study of the Synopsis of the Contents, 
given further on, will justify this belief. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 
February 26, 1876. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were eledted Members of the 
Society: — The Rev. R. Abbay, M.A., and Mr. W. 
Bottomley, sen. 

Mr. A. Haddon exhibited and described a form of tan¬ 
gent galvanometer, so arranged that by the aid of an 
eledtric lamp an image of the needle can be projedled on 
the screen, and its defledtions thus made evident to large 
audiences. A horizontal beam of light falling on a mirror 
inclined at 450 is thrown vertically upwards. In its path 
it meets with a glass box containing a lozenge-shape mag¬ 
net about three-quarters of an inch long: above this 
needle is a graduated semicircle. The pivot supporting 
the needle is fixed in the centre of the glass plate which 
forms the bottom of the box. Above this box is a lens, 
and on the top of the whole is a second refledlor parallel 
to the first. On either side of the needle is a hoop of 
stout brass wire, 14 inches in diameter, one end of each 
hoop being insulated by a piece of ebonite, while the 
other end is in metallic connection with a brass ring, which 
slides easily over the circular base of the instrument. The 
hoops are separated from each other by a distance equal 
to half the diameter of either hoop, i.e., 7 inches. The 
instrument having been placed at a distance from the 
screen equal to the focal length of the lens, and the needle 
brought to zero by rotating the graduated scale, the hoops 
are placed parallel to the magnetic meridian, and the in¬ 
strument is ready for action. As an illustration of the 
manner in which the galvanometer is employed, Ohm’s 
law was proved in the cases of large and small external 
resistance. 

Mr. O. J. Lodge, B.Sc., then described some investiga¬ 
tions on which he has recently been engaged in reference 
to the flow of eledtricity in plane bounded surfaces, in con¬ 
tinuation of a paper read before the Society in the early 
part of last year, by Prof. G. C. Foster and himself. After 
some introductory considerations, he pointed out that all 
the conditions of the flow of eledtricity are known for any 
number of poles in an unlimited sheet. The problem, 
then, consists in reducing cases of poles in bounded plates 
to corresponding cases.in the unlimited plane, such that 
the flow conditions on the bounding line may be the same 
in both cases. The determination of these data, however, 
for limited planes of certain forms, presents considerable 
difficulty. In studying questions of this nature, there are 
two kinds of lines which must be considered. These are 
“equipotential lines” along which no eledtricity passes, and 
“ lines of flow,” across which no eledtricity passes. The 
boundary of any condudting surface will, of course, always 
be a line of flow, and, in a bad condudtor, we can form an 
equipotential line by laying a band of copper in the 
required diredtion. If, therefore, in studying a surface of 
limited extent in contadt with an eledtrode we can find a 
point or points outside the surface such that, if they be 
made eledtrodes, the boundary line of the surface becomes 
a line of flow, we are at liberty to treat the surface as part 
of an infinite plane, and all the circumstances are therefore 
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known. To take the simplest case : a straight line in an 
infinite surface will be a line of flow if equal sources be 
placed in pairs on opposite sides of the line, so that one 
is the virtual image of the other; but if the components 
of each pair are of opposite sign it becomes an equi- 
potential line. To make a circle of radius (r) an equi- 
potential circle, we require a source, A, within, and a sink, 
B, without, such that CA.CB=r2. To make it a line of 
flow we require two sources, such that CA.CA1 = r2, and 
an equal sink at C, the centre of the circle. The cases of 
an infinitely long straight strip, and of a surface bounded 
by two straight lines inclined at an angle S, were then 
referred to, and Mr. Lodge showed that the first requires 
an infinite number of external sources arranged on a 
straight line, and the second an infinite number on a circle, 
except when 5 is a sub-multiple of 7r, the number then 
becoming finite. Diagrams of the images for certain cases 
of triangles and squares were also shown. The dimensions 
of the electrodes in contaCt with conducting surfaces are 
not matters of indifference. In a plane bounded by straight 
lines the electrodes within and without the boundary are 
of equal size, but when the boundary is a circle the areas 
of eledtrodes vary as the squares of their distances from 
the centre. It was then pointed out that not only the 
poles may be reflected in this way, but also every point in 
the sheet; and if the lines of flow or of potential are 
drawn inside a given circle for any arrangement of poles, 
the lines outside can be immediately obtained from them 
by inversion with regard to the centre of the circle by 
means of a Peaucellier cell. The author then described the 
manner in which the principle of Wheatstone’s bridge can 
be employed for tracing out lines of equal potential. If 
A and B.be a source and sink on a conducting ring, and 
P any point on the ring between A and B, and Q any point 
between B and A, then P and Q are of equal potential 
whenever— 

PA_QA 

PB QB' 

If now the wire under the point P be flattened out into a 
surface, the above expression holds good for a certain line 
on that surface, which is therefore an equipotential line. 
Similarly, by flattening out the wire under the point A, 
the line for which the expression then holds good is a line 
of flow for a certain distribution of poles. [At this point 
the reading of the paper was adjourned to the next meeting 
of the Society.] 

Prof. McLeod exhibited a glass plate covered with a 
film of silver, which had in places been deflagrated by 
means of Leyden jars ; the poles being placed at varying 
distances apart. The form of the surface adted upon 
tended towards the lemniscate of Bernouilli. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 

General Meeting, December 24th, 1875. 

John Pattinson, President, in the Chair. 

The minutes of the previous meeting were read and 
confirmed. 

The name of Mr. W. F. Henderson, 35, Leazes Terrace, 
was read for the first time. 

Mr. Richardson said he wished to make a correction 
with respedt to what he stated at the last meeting on the 
subject of working the tanks in continental chemical 
works. He said that the first liquors which came from 
the tanks were used for making carbonate of soda, and 
that the later liquids containing sulphide were used for 
making caustic soda. He had since referred to his notes, 
and he found that the cold liquor first drawn off contained 
caustic soda. Afterwards the liquor contained carbonate 
of soda with a small quantity of sulphide ; then carbonate 
of soda comparatively pure; and afterwards, when heat 
was applied, carbonate of soda largely mixed with sul¬ 
phide. 

Mr. J. W. Swan exhibited one of the balances con¬ 

structed by Herr Biinge, Mechanikus, Hamburg, the 
detailed description of which would be unintelligible 
without a drawing. The advantages claimed for the new 
construction are :— 

1. Extreme sensitiveness combined with “ quickness.” 
These are obtained by means of a very short and 
light, but strong beam of aluminum bronze. 

2. Convenience in working. 
3. Non-liability to derangement. 
The President said he had found the five-inch beam 

exhibited to turn with o#ooi gr. when loaded with 100 grs., 
and with o’ooz when loaded with 1000 grs. in each pan. 

Mr. Swan said it was guaranteed to carry 200 grms. 
and turn with o'oooi grm. The balance shown had been 
carried about Newcastle, in bringing it to the meeting, 
exactly as it then stood. Mr. Swan also exhibited his 
own improvement on Scheibler’s eleCtric thermostat, and 
several of Mr. Fletcher’s gas furnaces in action. 

The thanks of the meeting were offered to him. 

NOTICES OF BOOKS. 

Report of the Public Analyst to the Town Council of the 
Borough of Portsmouth for the Year ending September 
30, 1875. Portsmouth : H. Lewis. 

Mr. G. Turner, Public Analyst for the Borough of Ports¬ 
mouth, has officially examined one hundred and forty-five 
cases. Only four persons have been prosecuted, but he 
considers that there has been a marked improvement in 
the articles collected this year, especially milk and coffee. 
This is very satisfactory intelligence. 

In the analysis of butter Mr. Turner finds the method 
of Angell and Hehner satisfactory, though it requires 
much time. This difficulty he has succeeded in over¬ 
coming by the addition of methylated spirit. 

On the subject of milk he considers that the average 
total solids in milk are 12*5, or 1*5 higher than the stan¬ 
dard adopted by the Society of Public Analysts. He 
evidently attaches no value to the results obtained by Dr. 
Voelcker and so eagerly welcomed by the champions of 
sophistication. In estimating the fat he prefers benzine 
to ether as a solvent, and allows the residue to digest 
over night. Mr. Horsley’s process he does not find 
satisfactory. In one sample of milk, which otherwise 
came well within the standards, he found 1-617 of mucin 
and a substance insoluble in cold alcohol, possibly veget¬ 
able mucin. This subject, he thinks, would well repay 
investigation. 

A Set of Chemical Labels for the Laboratory, Alphabeti¬ 
cally Arranged. By Philip Harris and Co., Manu¬ 
facturing Chemists, Bull Ring, Birmingham. January, 
1876. 

These labels are well arranged, boldly printed, and of 
convenient size for laboratory use. In our opinion, how¬ 
ever, the compilers would have been wise to have simply 
stated faCts. Present chemical theories will probably be 
old in the course of a year or so, and the system of nota¬ 
tion adopted by Messrs. Harris, instead of helping the 
young student, will be a hindrance to him, unless indeed 
chemists make it a rule to re-label all their tests and re¬ 
agents whenever a new system of notation becomes 
fashionable. 

Production of Silk in France.—The gross weight of 
cocoons for the year 1873 was 9,883,580 kilos., valued at 
68,614,802 francs. Of this amount 94 per cent was fur¬ 
nished by the eight southern departments of Le Gard, 
la Drome, l’Ardeche, Vaucluse, Bouches, du Rhone, 
Isere, and Herault. In twenty-five other departments the 
production is insignificant, and in fifty-four others it is 
unknown. In 1874 the yield did not differ much from that 
of 1873.—Les Mondes. 
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CORRESPONDENCE. 

ORGANISATION AMONG ANALYTICAL 
CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—The article by Dr. C. R. A. Wright “ On the 
Necessity of Organisation Among Chemists,” ventilates a 
subjedl of the utmost importance, and it is therefore to be 
regretted that the ball set rolling by Dr. Wright shoulc 
be in danger of stopping, as from the paucity of subse¬ 
quent letters on the subjedl seems to be the case. No 
chemist who observes the signs of the times can doubt the 
necessity for some such guild as that suggested by Dr. 
Wright, but I think its advantages may be conveniently 
discussed in detail. 

The formation of a guild of Analytical chemists would 
tend to reduce the number of unqualified men now calling 
themselves analytical chemists, and would effedtually 
prevent further encroachments of a similar kind. 

As an instance of the annoyance to which professional 
chemists are now subjected, I may mention that some 
years ago I heard a druggist say in the witness-box that 
he was an analytical chemist, though I have good reason 
to believe he never made an analysis in his life. The 
extent of his information may be imagined when I say 
that a youth, since then a pupil of mine, once went to his 
shop for some “ hydrosulphuric acid ” for private use, and 
was instructed by the analytical chemist to “ put some 
water to sulphuric acid, which will make hydrosulphuric 
acid ” ! 

Another class, generally very ready to quack as 
chemists, though remarkably tenacious of its own 
privileges, is that of the pseudo-scientific medical men. 
One of my acquaintance belonging to this class is very 
fond of talking of the “ quantitative analysis he saw when 
assistant to Professor Brande, forty years ago,” while 
another recently expressed an opinion that “ iodide of 
potassium could not be accurately estimated in admixture, 
but he supposed it would be best accomplished by means 
of starch ”! Unfortunately, the ignorance of these 
pretenders is not understood by the public, and their 
results and opinions are liable at any time to be quoted 
as gospel. 

I have myself suffered considerably from my liability to 
jury-service, and have no doubt other chemists have been 
similarly inconvenienced. Pharmaceutical chemists, 
medical pradlitioners, &c., are exempt from jury-service, 
and I fail to see why analytical chemists should not have 
similar advantages. Of course no such concession can be 
hoped for while anyone can call himself an analytical 
chemist; but if the proposed guild becomes an accom¬ 
plished fadt, I think we should have a good chance of 
exemption. 

I see the Attorney-General intends bringing in a jury 
bill during the current session, so there is no time to be 
lost if chemists are to benefit by it. 

It appears to me that the necessary nucleus of the pro¬ 
posed guild already exists in the Society of Public 
Analysts; of course, I do not intend to assert that all 
members of that Society are fit to become members of the 
guild. The Public Analysts’ Society was originally 
formed to discuss and influence the proposed legislation 
on Adulteration, and admirably it has answered its pur¬ 
pose. It is well known that the Public Analysts under 
the Sale of Food Adt are many of them quite unused to 
general analytical work, and would never desire or expedt 
to be recognised as members of a Guild of qualified 
Analytical Chemists. Still, the Public Analysts’ Society, 
now numbers either among its honorary or its ordinary 
members, nearly all the consulting analytical chemists in 
the Kingdom, and if it were to take in hand the work of 
formation of a Guild of Professional Chemists, those 
analysts who are not yet enrolled as members would 
probably give it their influence and support. 

Dr. Wright’s proposal of a committee of leading 
analysts to whom all claims for admission as original 
members of the Guild should be referred, is, I think, an 
exceedingly good one. There would be no difficulty in 
finding half-a-dozen chemists whose decision would give 
general satisfaction, and I hope we may see something of 
the kind done without more delay. 

Unfortunately, we provincial chemists are too isolated 
to afford much active assistance in such matters, though 
we are probably the greatest sufferers; but if the metro¬ 
politan analysts will only take the matter up, I think they 
may rely on receiving the hearty support, both moral 
and pecuniary, of their brother chemists throughout the 
country. 

Now is certainly the time for action, and the proposal 
of a corporation of analytical chemists is perhaps more 
likely to receive the suppoit of a Conservative than of a 
Liberal Ministry ; but while there is a Lyon Playfair in 
Parliament the interests of chemists are sure to be 
efficiently represented. 

Alfred H. Allen. 
Sheffield, February 21, 1876. 

SPRENGEL’S WATER-VACUUM PUMP. 

To the Editor of the Chemical News. 

Sir,—Mr. Thomson (vide Ciiem. News, vol. xxxiii., p. 73) 
should not feel any doubt as to the advisability of replying 
to a letter in a public journal simply because it is 
anonymous. If he can impugn my statements it matters 
not if I can sign myself the President of the Society. If, 
on the other hand, my argument is not refutable, it will 
not be weakened by having attached to it the name of the 
merest tyro in science. 

Whatever idea Mr. Thomson wished to convey by the 
expression “ Bunsen’s vacuum pump,” the efifedt produced 
on the mind of the general reader is that Bunsen was the 
inventor of the water-vacuum pump, which is simply not 
the fadt. In support of this assertion I think I have 
already adduced sufficient proof. I may, however, add 
that in nearly every case in which mercury is mentioned 
in Sprengel’s paper he adds “ or any other liquid. He 
also gives the mathematical data for calculating the pro¬ 
portions of the pump when water is employed. He has 
since told us that he preferred mercury as the most suit¬ 
able of the two liquids for exhibiting the truth which he 
had discovered by means of a water-air pump in 1863. 

Mr. Thomson says the history of this matter is well 
known to every chemist. Plerein I must differ from him, 
for I cannot believe that, if it were so, such misrepresenta¬ 
tion would occur. If Mr. Thomson knows more than has 
been furnished by Sprengel and Bunsen let him tell us 
what it is. Till he does so I must believe Sprengel and 
Bunsen’s statement (Philosophical Magazine, February, 
3:873).—I am, &c., 

F.C.S. 

SODIUM AMALGAM. 

To the Editor of the Chemical News. 

Sir,—-Were one to judge from the writings of pradtical 
chemists (and by way of example I may take the wide 
range afforded by Roscoe’s “Primer” to the excellent 
aaper in the Chemical News, vol. xxxiii., pp. 47, 58, by Dr. 
Davy “ On the Detedtion of Arsenic-”) the preparation of 
sodium amalgam is not an easy, and may be a dangerous 
process. The proper modus operandi is certainly not 
original with me (I think I saw it many years ago in the 
Chemical News), but as it would seem to need recalling, 
and as I have always used it with much comfort, I think 
it not inopportune to describe it. 

Melt the sodium under solid paraffin, then pour in the 
mercury in a thin stream. Of course any quantity of 
mercury may be used from equivalent proportion to that 
necessary for the produdtion of a fluid amalgam. There 
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is no spirting, and no explosion, no incandescence even, 
and therefore no need, as Prof. Roscoe directs, to “ always 
take as much as five times by bulk as much mercury as 
sodium, and less still to “ keep the face away ” as Dr. Davy 
advises. In short, if this simple method be adopted, a few 
grammes of sodium amalgam are as easily made as are no 
doubt the many kilogrammes manufactured for well known 
industrial demands. If the quantity of mercury used be 
such as to produce a solid amalgam, this will solidify 
before the paraffin, which is to be poured off, and the 
amalgam cleaned from it with petroleum ether.—I am, &c., 

Harry Napier Draper. 

WATER ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—As some of your readers who may have looked at 
the account of the recent proceedings at the Chemical 
Society may surmise, the report of what I said in the 
discussion on water analysis is in various respeCts 
inaccurate. I hope, however, shortly to place in proper 
form before chemists my rejoinder to Dr. Frankland.— 
I am, &c., N 

J. Alfred Wanklyn. 
Laboratory, 117, Charlotte Street, Fitzroy Square, 

London, February 29, 1876. 

ADULTERATION OF MILK. 

To the Editor of the Chemical News. 

Sir,—A case was reported in the Standard the other day of 
a man brought up at the Thames Police Court for selling 
adulterated milk. The Analyst stated that the milk con¬ 
tained :— 

“ Solids, not fat.5*38 
Solids, fat .2*40 

778 
The amount of water added was 22\ per cent.” 
If called upon to give an opinion in such a case, would 

not a man be justified in saying the milk contained nearly 
twice as much added water as stated by the Analyst ?— 
I am, &c., 

Chemist. 
London, February 29, 1876. 

CONCENTRATING SULPHURIC ACID. 

To the Editor of the Chemical News. 

Sir,—Our attention has been called to a recent notice in 
(Chem. News, vol. xxxiii., p. 55) of a system of concen¬ 
trating sulphuric acid known as “ Faure and Kessler’s 
Patent,” and as our opinions have been frequently 
requested, we venture to think that the following remarks 
may be of interest to many of your readers. 

The “ patent ” claims in question rest mainly upon an 
adaptation of a leaden dome or hood to open platinum 
pans, also a leaden refrigerator, and certain arrangements 
in working such apparatus. Full details as to the 
validity of the patent (for the plans and use of which a 
payment or royalty is demanded equal to from 100 to 200 
per cent upon the value of the platinum) would occupy 
too much of your valuable space, but we shall be happy 
to send full particulars to any of your readers who may 
apply for them. 

The chief point of interest to manufacturers is the 
relative economic advantage or disadvantage of the old as 
compared with the pseudo new system, and the following 
information will enable those who have received Messrs. 
Faure and Kessler’s offers and prices to form their own 
judgment:— 

I he present cost of platinum apparatus complete, with 
platinum dome, head, arm, and cooler, as supplied by us 
is for— 

1 boiler capable of concentrating 2 to 2J tons .. £675 
2 boilers ,, ,, together 4 to 5 tons 1200 
3 >> » ,, „ 7 to 8 tons 1750 

The whole cost being for platinum charged at its 
market value. 

As compared with Messrs. Faure and Kessler’s system, 
the cost of the construction of the cumbrous leaden dome, 
and other lead work, and of the water required for cooling 
it, is saved ; also the great danger of working with lead 
and water in close proximity with “ boiling vitriol,” 
“ platinum,” and “ fire,” and the inevitable expense of 
frequent repairs. The platinum is charged at its market 
value, and the purchaser has thus as capital always a 
realisable asset nearly equal to the first cost, instead of 
paying for the platinum, as he practically does under the 
F. and R. system (considering it to be the only asset of 
value), from 50s. to 75s. per ounce. The cooler being of 
platinum, there is no danger of the acid being con¬ 
taminated with lead. The consumption of fuel is about 
the same in each case. In the years 1862 and 1863, this 
system of working with several small boilers in series was 
much pressed by us upon the acid manufacturers, but 
decided preference was given by them to the old form of 
large single still. 

We may mention that we are now carrying out experi¬ 
ments the result of which will, we hope, be shortly to 
place at the command of acid manufacturers a system of 
concentration, which will relieve them of a great propor¬ 
tion of the outlay at present necessary for such plant.— 
We are, &c., 

Johnson, Matthey, & Co. 
Hatton Garden, London, 

February 29, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de l'Academic 
des Sciences. No. 6, February 7, 1876. 

Chemical Actions Produced by means of Dis¬ 
charges from an Induction Apparatus.—M. Becquerel. 
—On operating upon various solutions, the apparatus 
being worked with two and sometimes with four galvanic 
elements on the chromic acid principle, the author has 
obtained the reduction of copper, nickel, cobalt, iron, lead, 
bismuth, antimony, zinc, cadmium, silver, gold, and 
platinum. He has also produced amalgams of aluminium, 
magnesium, and other metals. 

Metallic Reductions Produced in Capillary Spaces. 
—M. Becquerel.—It is remarked that eleCtro-capillary 
apparatus formed with split tubes aCl only when the two 
liquids which penetrate into the slit by capillarity come 
in mutual contaCt, which does not take place when the 
glass is too thick. 

Formation of Ethers. — M. Berthelot. — Thermo¬ 
chemical researches on the formation of the hydriodic, 
hydrobromic, and Ly drochloric ethers of amylen ; on the 
formation of the nitric ethers of alcohol, glycerin, mannite, 
and cellulose; the acid sulphuric ethers of the methylic, 
ethylic, propylic, isopropylic, butylic, and amylic ethers; 
as also of glycerin, and on the formation of ordinary ether. 

New Chlorated Propylen.—M. Reboul.—The author 
has obtained a chlorated propylen, CHC13, distinct from 
that derived from methyl-chloracetol. 

Products of the Action of Chloride of Lime upon 
the Amines.—M. J. Tschermak.—The crude product of 
the aCtion of chloride of lime upon hydrochlorate of 
ethylamin must be regarded as a mixture consisting 
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principally of hypochlorite of ethylamin and of dichlor- 
ethylamin. 

Difficulties Encountered in the Preparation of 
Pure Aniline.—M. A. Rosenstiehl.—Reserved for inser¬ 
tion in full. 

Bulletin de la Societe d'Encouragement ■pour Vlndustrie 
Nationale. No. 25, January, 1876. 

Report Presented by M. Debray on Behalf of the 
Committee for the Chemical Arts on a Process of 
Amalgamation for Silvered Mirrors.—M. Lenoir.—Up 
to 1840 mirrors were silvered exclusively by means of an 
amalgam of tin—a process most destructive to the work¬ 
men employed. An important step was effected by an 
English chemist, Drayton, who conceived the idea of 
coating mirrors with a thin layer of silver, obtained by 
reducing an ammoniacal solution of nitrate of silver by 
means of highly oxidisable essential oils. This process 
was subsequently modified by several chemists, but only 
became really pradical when M. Petitjean substituted tar¬ 
taric acid for the reducing agents formerly employed. The 
glass to be silvered is laid upon a horizontal cast-iron 
table heated to 40°. The surface is well cleaned, and 
solutions of silver and of tartaric acid, suitably diluted, 
are poured upon it. The liquid, in consequence of a well 
known effed of capillarity, does not flow over the edges, 
forming a layer of some m.m. in thickness. In twenty 
minutes the silver begins to be deposited on the glass, and 
in an hour and a quarter the process is complete. The 
liquid is poured off, the glass washed with distilled water, 
diied, and covered with a varnish to preserve the silver 
from fridion. The advantages are evident. Mercury 
with its sanitary evils is suppressed ; there is a gain in 
point of cost, as 4 to 5 grms. of silver, costing about 
1 franc, suffice for 1 square metre, which, under the old 
system, would require 700 grms. of tin and the same 
weight of mercury. A few hours suffice to finish a glass 
on the new system, whilst the old process required twelve 
days as a minimum. On the other hand, the glasses thus 
silvered have a more yellowish tint; portions of the 
pellicle of silver sometimes become detached, especially 
if exposed to the dired adion of the sun, and despite the 
proteding varnish the silver is sometimes blackened by 
sulphuretted hydrogen. M. Lenoir has happily succeeded 
in overcoming these defeds by a process alike simple and 
free from objedions on sanitary grounds. The glass, 
silvered as above, is washed, and then sprinkled with a 
dilute solution of the double cyanide of mercury and 
potassium. The silver displaces a part of the mercury 
and enters into solution, whilst the rest of the silver forms 
an amalgam whiter and much more adhesive to glass than 
pure silver. The transformation is instantaneous. The 
amount of mercury fixed does not exceed 5 to 6 per cent. 
The glass thus prepared is free from the yellowish tint of 
pure silver. It is also less attacked by sulphur vapours 
and the rays of the sun, in which last resped it is superior 
to mirrors silvered by the old process. 

Bulletin de la Societe Chimique de Paris, 
No. 3, February 5, 1876. 

Reclamation with Reference to a Paper on the 
Formation of Kermes.—M, Terreil.—A reply to a paper 
by M. Weppen impugning some of the author’s results. 
Terreil maintains that Weppen has not succeeded in pre¬ 
paring pure carbonate of potash, or baryta and strontia, 
perfectly free from soda. 

Metallurgy of Silver in the Moist Way.—A. Guyard 
(Hugo Tamm).—There exists in the territories of Utah, 
and around the Great Salt Lake, enormous deposits of 
spongy silica, evidently deposited from hot water. These 
silicas are coloured very variously by oxide of lead, oxide 
of copper, oxides of iron, hydrated and anhydrous, and 
they present very different aspeds accordingly. All, or 

nearly all, are impregnated with oxide of lead and chloride 
of silver. Their proportion of silver, which varies from 
1 to 10 kilos, per ton, is found to average from 2*3 to 
2*5 kilos, on samples taken from large lots. The great 
quantity of silica which these ores contain, rarely less 
than go per cent, renders them very difficult to treat in 
the dry way, whence these ores are the despair of the 
smelters. On the other hand, the argentiferous ores of 
Utah are scarcely rich enough to bear the expense of 
carriage to the great industrial centres, and must be 
utilised upon the spot, where salt, pyrites, manganese, 
oxides of iron, charcoal, galena, and wood are plentiful. 
The real difficulty lies in the fad that the chloride of 
silver of these ores is scarcely soluble in alkaline chlorides 
and hyposulphites, whilst roasting the ore, either at high 
or low temperatures, renders it still less soluble. The 
desired objed was effeded by means of nascent chlorine. 
If the following mixture is heated to a boil until all the 
chlorine has escaped the liquor is decanted, and the 
residue washed once or twice with hot water (or, better 
still, in urine), almost all the chloride of silver will be 
found in the solution, whence it is extraded by precipita¬ 
tion with metallic iron :— 

Utah ore, ground. 1 part. 
Oxide of manganese .. .. 1 ,, 
Common salt.3J parts. 
Strong muriatic acid .. .. 7 ,, 

Along with the silver, lead, a little copper, and other 
minerals are deposited, forming a metallic paste, from 
which fine silver is extraded by smelting and cupellation. 
Ores containing 2*5 and 2*3 kilos, per ton yield, in round 
numbers, 2*4 and 2’2 kilos, after cupellation, showing 
that pradically all the silver is extraded. This loss 
appears nearly constant whatever is the original percent¬ 
age of silver, so that there is an advantage in selecting the 
richest ores. The following method of operating is re¬ 
commended :—The ore and the salt are first mixed, half 
the muriatic acid is added, and the mass is boiled. In 
this manner all the oxide of lead is dissolved, the masses 
are disintegrated, and the chloride of silver is laid bare. 
The second half of the muriatic acid is then added, and 
the manganese is introduced gradually (about one-tenth 
at a time), permitting all the chlorine to escape before 
adding a fresh dose. On a large scale the proportions 
above given will suffice for 2, and even 3 parts of the ore. 
The author recommends the introduction of the sulphuric 
acid manufacture, as the residual burnt pyrites always 
contain gold. Chlorine will also be useful in treating the 
auriferous antimony found in the regions between Utah 
and California. The vessels for the treatment of the 
silver ore should be of wood, slightly charred in the inside, 
the contents being boiled by a jet of steam. 

Analysis of the Residues from the Sodium Manu¬ 
facture.—A. Guyard (Hugo Tamm).—The mixture for 
preparing the sodium was— 

Crude soda-ash . .. 56-5 
Coal.18-5 

■Coke.10*5 
Chalk .i4*e 

IOO'O 

This mixture yields as pure a metal as that obtained from 
pure dry soda. The residue, after exposure for some time 
to the air, was found to contain— 

Soluble matters.35*0 
Water . go 
Carbon.22*0 
Carbonate of lime.J 
Oxysulphide of calcium .. .. }-iS*o 
Alumina.. .. .. I 
Ash from the coke and oxide of 

iron from the retort. 

99*4 
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The soluble matter was found to consist of— 

Caustic soda. irgo 
Carbonate of soda .44'30 
Sulphate of soda.24-10 
Sulphite of soda. 1170 
Sulphide of sodium. 0-45 
Chloride of sodium . 7-05 
Silica . o’2o 
Alumina. 070 
Lime and potash.traces 

IOO'OO 

No hyposulphite of soda was present. 

Analysis of Spent Lime from Gas Purifiers.—A. 
Guyard.—The material in question was obtained from a 
gas works in London. Column I. gives the author’s 
analysis, and column II. one executed by the late Prof. 
Graham: — 

is necessary is to add to the gold a certain quantity 
of bromide of gold. The author thinks that it may advan¬ 
tageously replace chlorine in the process of refining 
devised by Miller, and in Plattner’s process for extrading 
gold, especially applicable to the residues from roasting 
auriferous pyrites. 

Extraction of Platinum.—The adtion of aqua regia upon 
platinum ores being very slow, a mixture of bromine or 
hydrobromic acid with nitric acid is recommended as pre¬ 
ferable. A simple solution of bromine has no adion upon 
metallic platinum. Bromine completely converts ferro- 
cyanide into ferricyanide without, like chlorine, giving 
rise to secondary produds. It also transforms manganate 
of potash into permanganate, and arsenious acid into 
arsenic. 

Presence of Bromoform in Commercial Bromine. 
■—M. S. Reymann.—The author finds bromoform present 
in certain^samples to the extent of 10 percent. 

Hydrate of lime .. 
I. ir. 

I7'72 
Carbonate of lime .. 34-20 14-48 
Sulphate of lime.. 0-25 2’8o 
Sulphite of lime .. .. 1-50 14*57 
Sulphide of calcium .. .. 6-go 
Oxysulphide of calcium 3-20 — 

Hyposulphite of lime.. .. ii*8o 12-30 
Cyanide of calcium .. 0-25 — 
Sulphide of iron .. o’55 — 
Free sulphur .. 4-30 5*14 
Silica. 0-71 
Alumina . .. 0-70 — 

Magnesia . 
Coal-tar and oil 0-25 — 

Water.." 32-28 

100-00 100-00 
From these results it would follow that Graham’s sample 
had been exposed to the air for some time, whilst that of 
the author was submitted to analysis immediately on its 
withdrawal from the purifier. 

New Method of Producing Sulphurised Ureas.— 
M. P. Miquel.—Not suitable for abstradion. 

Lcs Mondes, Revue Hebdomadaire des Sciences, 
No. 6, February 10, 1876. 

Nickel Mines of New Caledonia.—A controversy 
having arisen in Australia on the priority of discovery of 
the nickel deposits of New Caledonia, the Rev. W. B. 
Clarke, geologist to the Colony of New South Wales, 
gave a history of the discovery before the Royal Society 
of Sydney. He showed plainly that the nickel was first 
discovered by M. Jules Gamier in his exploring expedition 
undertaken under the auspices of the French Colonial 
Office. Mr. Clarke has had in his colledion, since 1864, 
specimens of nickel ore sent him by M. Gamier, who, on 
his return to France, made known the abundant existence 
of nickel in the island. Mr. Clarke transmitted an account 
of the discovery to the celebrated mineralogist Dana, who 
described this ore of nickel as a new mineral species, in 
the most recent edition of his well-known work. Prof. 
Liversidge, of the University of Sydney, also described 
the new substance in a learned memoir. Clarke, Dana, 
and Liversidge gave the name of Garnierite to this new 
ore, in honour of its discoverer. The great rise in the 
price of nickel has latterly drawn the attention of manu¬ 
facturers to these deposits. The serpentines, and gene- 

Dynamite made up with Nitro-glycerin and Nitrate rally speaking all the rocks which accompany them, are 
often covered with a fine green coating—a silicate of 
alumina, nickel, and magnesia. The price of the metal is 
now 40 francs per kilo., and the demand is still increasing. 
Hitherto it has been extracted from speiss, in which it 
occurs combined with sulphur, arsenic, antimony, cobalt, 
&c. With the ore of New Caledonia the extraction of the 
metal will be simpler and the product less impure, the 
nickel being here combined merely with earthy matters, as 
shown in the subjoined analyses 

of Methyl.—M. C. Girard.—A proposal to add 10 percent 
of nitrate of methyl to nitro-glycerin before incorporating 
it with the silica. 

Applications of Bromine in Hydro-metallurgy, 
Assaying, and Technological Chemistry.—R. Wagner. 
—Of all the metals mercury is the one whose extraction 
involves the most serious losses. Thus, according to 
official returns, the losses at Idria, in reverberatory fur¬ 
naces, reach 48 per cent, and in the best muffle furnaces 
they amount to 10. In consequence it has been repeatedly 
proposed to have recourse to the moist way, but the 
methods suggested have not been found adapted to practical 
conditions. The author digests the ores of Idria and of 
Deux Ponts with bromine-water, containing 3 per cent of 
bromine, or with the solution of bromine in hydrochloric 
acid, containing 13 per cent. After digesting the cinnabar 
with an excess of the bromine liquid for a few days the 
whole is dissolved, as is also any metallic mercury present. 
From the solution the mercury is thrown down by means 1 , r , r. . .. 
of sulphuretted hydrogen, and the sulphide of mercury is J.h\s ”T ore> tbough °{ a .cbara6lf''st!° grfmay never 
dried and decomposed" The amount of bromine required I theIess be w* carbonate of copper- 
is very considerable—for 1 part of mercury obtained 

Gangue. 
Silica. 
Alumina and ferric oxide 
Oxide of nickel 
Magnesia. 
Lime. 
Water . 

39*40 3*oo 
28-60 41-00 
o-6o o-6o 

12-60 ig-oo 
11-40 16-30 
traces — 
7*50 20'00 

99*90 99*90 

3l parts of hydrobromic acid remaining in solution. The 
process is therefore only applicable where the manufacture 
of bromine compounds can be combined with the extraction 
of mercury. The attack of cinnabar by bromine is an 
excellent method of analysing this mineral. 

Refining Gold.—Gold is readily dissolved by bromine, 
and the bromide of gold is resolved by heat into metallic 
gold and free bromine. It is therefore a valuable agent 
for freeing gold from foreign metals (lead, bismuth, anti¬ 
mony, and tellurium), which alter its properties : all that 

and 
perhaps the miner, deceived by this resemblance, may 
have already met with Garnierite in other countries, and 
passed it over as a poor ore of copper not worth closer 
examination. The mines of New Caledonia have already 
sent to France a ship charged with 500 tons of this 
mineral. 

Gazzetta Chimica Italiana. 
Anno v., 1875, Fasc. ix., x. 

Essence of Cubebs.—A. Oglialoro.—This paper is not 
suitable for abstraction. 
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Acftion of Chloral, Anhydrous and Hydrated, upon 
Aniline.—D. Amato.—The result of the readtion is a new 
base, to which the author ascribes the formula— 

PPl PH NHC6H5 
jNHC6H5' • * 

Poisonous Nature of the Extras of Dead Bodies 
(Human).—Prof. A. Moriggia and A. Battistini.—Extra&s 
of dead bodies made with different solvents were given to 
frogs, either internally or by subcutaneous injection. The 
effedts of the solvent alone were found by a separate 
series of experiments. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

A n improved press for the extraction of the liquid constituents of 
fruits and other vegetable matters. E. P. H. Vaughan, F.C.S. 
Chancery Lane, Middlesex. (A communication from A. Blot, Paris,) 
January 4, 1875.—No. 37. This press is mainly composed of three 
Archimedean screws of varyingjpitch working together, and soaranged 
in an outer skeleton casing that the material to be treated, fed at one 
end through a hopper, is subjected to progressively increasing pressure 
until it reaches the upper end of the apparatus, where the solid resi¬ 
dues are expelled, while the liquid constituents, escaping through the 
perforated casings, are collected by a conduit, which carries them to a 
reservoir of suitable capacity and form. 

A new or improved preparation or dressing for stiffening or finishing 
textile fabrics and materials, and which is also applicable to other 
useful purposes. J. Scott, King William Street, London. (A commu¬ 
nication from H. Gerard, Paris.) January 4, 1875.—No. 38. This in¬ 
vention relates more particularly to the dressing or finishing of textile 
fabrics and threads or yarns, and consists in the use of fecula starch, 
the pulp of tuberous and other roots, and farinaceous and amylaceous 
substances generally treated with caustic alkalies or alkaline salts, 
for the preparation of a stiffening material or agent for that purpose, 
and which it is proposed to designate “ apparature.” This material 
or agent so prepared is, however, also applicable as a substitute for 
gum, glue, or other adhesive material, as a thickening agent in 
printing fabrics, for the prevention of incrustation in steam boilers, 
and to a variety of other useful purposes. 

Improvements in the construction and working of furnaces for the 
production of iron, steel, and ferro-manganese, and in processes con¬ 
nected therewith. C. W. Siemens, Queen Anne’s Gate, Westminster, 
Middlesex. January 5,1875.—No. 43. Thisinvention relates to lining 
rotary and other reducing furnaces with blocks of wood, rendered incom¬ 
bustible in some cases by impregnation with metallic salts, and set in 
refractory mortar; to constructing midfeathers of furnaces with vertical 
air-flues to keep them cool; to arranging regenerative gas furnaces with 
pockets between the regenerators for collecting dust carried over by 
the products of combustion; to mounting steel ingot moulds on a 
skeleton turntable for facilitating the tapping of the metal; to pro¬ 
ducing ferro-manganese in a rotative wood-lined furnace; to reducing 
iron ore in the same; and to the preliminary calcining of the ore with 
the application of the salt and water vapour for aiding the liberation of 
phosphorus and sulphur. 

Improvements in the manufacture of gas for lighting and heating 
purposes, and in the apparatus connected therewith. J. Kidd, Martin’s 
Lane, London. (Partly a communication from L. Arnold, New York.) 
January 7, 1875.—No. 66. The novelty of my invention consists, first, in 
the manufacture of lighting or heating gases in carbon, then carbu¬ 
reting this gas with hydrocarbon vapour, after which I pass the 
carburetted gas through a red-hot retort; by this means I make the 
mixture a fixed incondensible gas of high illuminating power. The 
second part of my invention consists in a novel arrangement and 
method of setting the retorts. I connect together two or three hori¬ 
zontal gas retorts, one above another, with only one stand-pipe or 
gas-outlet leading to the hydraulic main from the combined retorts ; 
when using three retorts the gas from the lower retort must pass over 
the coal placed in tbe two upper retorts, or the gas from the upper 
retort before escaping may be forced downwards over the coal in the 
lower retorts. All the retorts should be charged with coal and 
operated in the ordinary way. 

Improvements in the preparation of dried yeast, and in purifying and 
removing the bitter taste from the yeast of porter, ale, and beer, and in 
apparatus to be used for this purpose. T. Ellis, Fulham Road, Ham¬ 
mersmith, Middlesex. January 8, 1875.—No. 69. This Provisional 
Specification describes thoroughly drying, &c., yeast, so that it will 
keep a long time, and in apparatus to be used for this purpose. 

Improvements in purifying liquids, in obtaining or preparing the 
purifying agents, in recovering, treating, and utilising matters con¬ 
tained in such liquids, as well as other waste or by-products of manu¬ 
facturers, and in means or apparatus employed therefor. G. Mackay, 
Edinburgh, Midlothian, North Britain. January ix, 1875.—No. 91! 
The features of novelty which constitute this invention are purifying 
liquids by a solution of per-salts of iron (with or without the addition 
of sub-salts) and alkali or alkaline earth, utilising the impurities pre¬ 
cipitated from the liquids, as well as other waste or by-produCts, and 
obtaining a per-salt of iron. 

Improvements in means and apparatus for producing or manufac¬ 
turing iron, steel, and other metals. W. A. Lyttle, Hammersmith, 
Middlesex. January 12,1874.—No. 105. The features of novelty are 

as follows:—First. The applying to copper, zinc, tin, antimony, and 
other metals the principle followed in manufacturing iron from crushed 
or powdered ore intermixed with powdered fuel and fluxes, such inter¬ 
mixed ingredients being consolidated into lumps in accordance with 
my various Letters Patent of last year for improvements in the 
smelting of iron. Second. Applying to the above-mentioned and 
other metals the use of the same principle of dealing with powdered 
and consolidated ingredients without fusion or smelting, in accord¬ 
ance with the principle laid down in the Specification of my Letters 
Patent, numbered 2984 of 1874. Third. The use of a peculiar aerating 
apparatus as the means of refining the various metals smelted by this 
process, and also of converting the reduced or smelted iron made by 
this process into malleable merchant iion or steel. Fourth. The use 
of powdered iron produced by this process as the means of reducing or 
smelting the ores, oxides, sulphides, or chlorides of various other 
metals, with or without the admixture of carbonaceous matter. 

An improved disinfecting fluid. B. F. Weatherdon, Chancery Lane, 
Middlesex. (A communication from W. Vigne, aine, Agen, Depart¬ 
ment Lot et Garonne, France.) January 12,1875.—No. 107. This in¬ 
vention consists of a disinfecting liquid formed of sulphate of zinc, 
acetate of copper, phenic acid, and crystals of baryta. 

Improvements in cement. J. C. Sellars, Birkenhead, Chester. 
January 12, 1875.—No. 112. The kind or class of cement to which 
this invention relates is that employed for repairing, coating, lining, 
and setting gas retorts, and other vessels and structures subjected to 
heat, and is now well known as Sellar’s plastic cement. A good 
quality is produced by mixing siliceous sand and silicate of soda or 
potash. An excellent quality is produced by mixing siliceous sand, 
sulphate of baryta, and silicate of soda or potash. 

Improvements in aerated liquors. R. R. Holmes, Windsor, Berks. 
January 13, 1875.—No. 122. This invention relates to a mixture of 
aerated liquors with spirits in the same bottle, so that one decanting 
serves to give the mixed drink of the required proportion and quality. 

Improvements in preparing certain materials employed in printing 
and dyeing cotton fabrics and yarns. F. A. Gatty, Accrington, Lan¬ 
caster. January 13, 1875.—No. 124. My improvements consist in 
preparing oxidised fatty acids by treating soap or other alkaline com¬ 
pounds of fatty acids with chloride of lime. 

MEETINGS FOR THE WEEK. 

Monday, 6th.—Medical, 8. 
- London Institution, 5. 
-- Royal Institution, 2. General Monthly Meeting. 
- Society of Arts, 8. Cantor Lectures. “ Wool Dyeing,” 

by George Jarmain. 
Tuesday, 7th.—Civil Engineers, 8. 

- Zoological, 8.30. 
- Royal Institution, 3. " On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
Wednesday, 8th.—Society of Arts, 8. “ Hall-Marking of Jewellery,” 

by Alfred Lutschaunig. • 
- Geological, 8. 

Thursday, 9th.—Royal, 8.30. 
- Royal Institution, 3.' “On the Chemistry of the 

Non-Metallic Elements,” by Prof. Gladstone. 
- London Institution, 7. 

Friday, 10th.—Royal Institution, 9. “ExtinCt Animals ot North 
America,” by Prof. W. H. Flower. 

- Society of Arts, 8. “The Manufacture of Citric and 
Tartaric Acids,” by Robert Warington, F.C.S. 

- Astronomical, 8. 
- Quekett Microscopical Club, 8. 

Saturday, 4th.—Royal Institution, 3. “ Human Senses,” by Prof. 
Robertson. 

- Physical, 3. 
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hood of Rouen—Wool and Silk Dyeing at the Gobelins in 1847—Upon 
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or its Artificial Substitutes—Critical and Historical Notes concerning 
the Production of Adrianople or Turkey Red, and the Theory of this 
Colour—Proceedings of Societies—British and Foreign Patents, from 
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7 regiment of Filtered Anthracen Oil. 

ON THE 

treatment of filtered anthracen oil. 

By a. McDonald graham, f.c.s. 

The treatment of the oil filtered from the deposited an¬ 
thracen presents some difficulties, principally from the 
fadt that the anthracen yielded on a second operation is 
generally so impure as to be unsaleable. 

Many small manufacturers prefer to sell the oil without 
treatment rather than be at the trouble and expense of 
separating the anthracen, and by others it is frequently 
allowed to accumulate to an inconvenient degree. I have 
at times observed large quantities of this oil, in the yards 
of some manufacturers, placed in casks, waiting either 
for a favourable sale or a convenient time for operatin'3, 
upon it. 

Without pretending to have entirely solved the problem 
of .its successful treatment, in a commercial and economic 
point of view, I may yet be allowed to throw out some 
suggestions, which may perhaps lead to a response from 
some one of your numerous readers, and thus be the 
means of affording additional light on a subject of some 
importance to manufacturers. 

At present I believe there are two methods of extracting 
the anthracen from the filtered oil employed by tar distib 

efr’ i~Pne ?^,.tbese metllods consists in subjecting the oil 
to fractional distillation, retaining only that portion of the 
distillate coming over between 300° and 360° C. Some 
manufacturers, however, prefer to re-distil the oil in a 
cast-iron retort, rejecting the first portions, and continuin'* 
the operation until the residue is coked. 0 

As to the first of these methods, viz., purification by 
fractional distillation, anyone who has made the trial will, 
I think, agree with me that it is a work of some difficulty 
and expense, and not to be attempted if an easier method 
can be found. 

The second mode of operating on the oil, viz., distilling 
to a coke, has the merit of extracting all the anthracen, 
and was, I believe, in general use by tar distillers when 

^uthracen was scdd by the petroleum and bi¬ 
sulphide test. The quantity of real anthracen contained 
in the distillate of course varies according to the nature 
of the oil operated on; but it is usually very small, 
amounting on an average to about 12 per cent. 

The method which. I have found to give good results, 
and which would I think, at once suggest itself to anvone 
who had had any experience in such matters, is to con¬ 
dense the oil, and allow the residue to cool, and the 
anthracen to crystallise out as at first. In order to do this 
I place,, say, 1500 gallons of the filtered oil in a 
wro.ught-iron still., and distil until crystals of anthracen 
begin, to appear in the distillate on cooling: the distilla¬ 
tion is then stopped, and after the temperature of the 
remainder has become sufficiently reduced I run it out into 
a tank, and allow the liquid to cool, when the anthracen 
crystallises out in large quantity. A second and a third 
condensation can be made if necessary; but I have usually 
found that the oil was sufficiently exhausted in one ope¬ 
ration. r 

The solid portion deposited in the tank will now be 
°-d contain ^ .least 17 per cent of real anthracen, 

and will be much easier to treat either by fractional distil¬ 
lation or washing, being comparatively free from hydro¬ 
carbons coming over at a higher temperature than anthracen. 

k6 f?u-nd no dlflJculty ln obtaining 36 per cent anthra- 

bmeryresdtsmeth°d’ ^ °‘hers care “V ™ * 

- _JD_ 
***** washinS be resorted to, it must not be overlooked 

sfipdthe CryaSta S °f aJ -he substances dissolved are depo 
dium 2% thGIr S°lubiIity in the dissolving me- 
Jand a6hng uPon a knowledge of this fact 
the best results may be obtained. 6 lact 

Turnchapel, Plymouth, March 4, 1876. 

ON THE DIFFICULTIES MET WITH IN THE 

PREPARATION OF PURE ANILINE. 

By M. A. ROSENSTIEHL. 

a tt f J Pr°Ved, kS prCSence in anilines of whatever 
g ' 111 ay be< and especially in that of indigo which 

passed then for one of the purest. I indicated a so he 

hmaeneStherPaTaddg .TlT' "0t ^ with chloride of 
of pseudo to"uvdin I h Wa‘“'’ ‘hC charaaeristic reaftion or pseuao-toluydin. I have since succeeded in increasma 
the sensibility of this method of testing, and, with its aidS 
I have still been able to detea the presence of this Ilka 
lotd m the same aniline, which then appeared to me pure 
I have sought for a proper procedure to remote tMs 

d id ZXnY Pseudo-toluydin, so as to obtain a p'ro! 
duft no longer giving a reaction with my new method 

thk? note!Peded dlfficuIties met with form the subject of 

tion0tDi^nianiIineIpre^are a watery and limpid solu- 
Djssolvmg 3-2 grs. in 100 grms. of water, at 170 C 

to io e c. of this solution, I add 10 c.c. of chloride of 

chbrid^^nmm^f1116 d°Uble decomPosition of liquid cnioriae 01 lime of commerce, at 70 Baume ond o ,Lij 
saturated soJution °f carbonate of soda). The proportion 

onde of soda may vary from single to double with- 
. ut inconvenience. The fugitive colouration of Runee 
immediately manifests itself: I agitate with 10 cc of 
e her, which I preserve; I reject the watery liquid The 
ethereal solution is washed with a little water ^the wash 
mg. waters are in their turn agitated with a iittle ^er 

shaken'wkh^rlH the. Pr.lnciPal Portion; this is then 
shaken with a little acidulated water. If we had pure 
pseudo-toluydm or aniline, say prepared from indi^the 
acidulated water would take subsequently the violet-red 
thl°rha il£ °f Pseudo-toluydin ; but with purified aniline 

lav ?haJathenSVC readlon is no longer observed : we may 
say that the colouring matter formed is so weak that it is 
masked by brown matters and the greenish blue precipi- 
tate which the aniline produces. P 

d.hlS acidulated watery solution is now the first matter 
containing signs of the presence of pseudo-toluydin It 
is then shaken several times with small portions of elher 
\vhich carry off the brown matters ; they are rejected’ 
1 he watery portion is rendered alkaline by some drops of 
caustic potash, and agitated with ether, which seizes the 
colouring matter; the watery portion is reje&ed, and the 
ethereal liquid is added to it with a little acidulated water • 
we agitate it, and let it settle. In the first mornems the 
colouration .s not perceived : a slight greenish blue prec * 

P“ST h‘df entire'ythe violet-rosesolution of 
pseudo-toluydin, but after it has settled some hours this 
colouration will appear in all its beauty. 

. The pure aniline which was left from my former expe¬ 
riments was converted into oxalate, and the salt crystal 
hsed four times in water, then dissolved in alcohol, from 
which it was precipitated by ether, in which oxalate of 
pseudo-toluyin is soluble. This operation was repeated 

avf wl!hout saccess. I have not obtained aniline 
which did not give the rosy colouration. 

Benzine from benzoic acid yielded an aniline with which 
I obtained very strongly the rea&ion from pseudo-toluydin. 

Fifty grms. of anthranilic acid, well crystallised, were 
dissolved at i5o°to i6o°in vacuum ; the colourless aniline 
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was distilled into water; the yield was 60 per cent ca - 
culation requires 60-5 per cent. The splitting up is very 
definite, and, notwithstanding this, the aniline gave dis¬ 
tinctly the reactions of pseudo-toluydin. 

Twenty kilos, of crystallised benzine, melting at + 4 2 , 
was melted, congealed, pressed ten times in succession, 
during the cold weather of the winter 1872-3. The point 
of melting rose little by little to +5*5° C., at which point 
it remained stationary. There finally remained 5 kilos, 
of benzine, which was submitted anew to fractional crys¬ 
tallisation : the mother-liquor and the crystals present the 
same melting-point. I transformed this benzine into ani¬ 
line ; the oxalate of this base was re-crystallised three 
times in alcohol, then decomposed by caustic soda. This 
aniline having still given strongly the reaction of pseudo- 
toluydin I made with it several trials to remove the latter. 
I utilised, in the first place, the solubility of pseudo- 
toluydin in water, of which 100 parts at 170 dissolve 
1*3 parts. By six successive washings the half of the 
aniline was taken up by the water; what remained gave 
a readion, of which the intensity was only half that of 
the original aniline : it was not possible to pass this limit 
by new washings. Fradionated saturation with sulphuric 
acid, followed by distillation in a vacuum, gave no better 

result. , , 
We know that aniline exposed to air grows brown ; it 

it is then exadly saturated with an acid, there arrives a 
moment when all the mass is coloured red . this colour¬ 
ation is due to pseudo-rosanilin, which is formed in the 
cold by slow oxidation of the alkaloids. I have finally 
used this readion to get rid of the pseudo-toluydin. After 
preliminary trials I was obliged to renounce the employ¬ 
ment of warm air traversing boiling aniline. I finally 
stopped at this method of working:—We pour aniline in 
a flask filled with blotting-paper, so as to wet all the 
paper, and to offer to the air a great surface of adion. 
'This flask, stoppered up, is exposed to the air and to the 
sun during three months : at the end of this time, during 
which it was frequently opened and agitated, it is fitted 
with a conneding tube, placed in an oil-bath, a vacuum 
is made in it, and the aniline withdrawn by distillation. 
The paper, after this operation, is sprinkled with acetic 
acid, and colours quickly to an intense rose (rosanilin). 
The’alkaloid thus treated still gives the readion of pseudo- 
toluydin, but very faintly. 

To sum up, this investigation has taught me that the 
repeated crystallisation, in water, alcohol, and ether, of 
salts of aniline or of matters which serve for its prepara¬ 
tion, such as anthranilic acid and benzine, is an insuffi¬ 
cient method for separating its homologue. There is only 
the chemical adion of the air which has led to an approx¬ 
imately satisfadory result: from the difficulty of removing 
pseudo-toluydin we may conclude what it would be to 
remove toluydin, although its presence has not been 
shown for want of a sensitive readion. 

All the methods of separation that I have employed are 
less perfed than the method of analysis. By the substi¬ 
tution of this method for the old one I have discovered 
pseudo-toluydin where formerly I had inferred its absence, 
which shows at once that the purity of bodies prepared 
with the greatest care is only relative. Absolute purity is 
a limit, driven back without cessation by the perfedion of 
our methods of analysis.—Comptes Rendus. 

The Fellows of the Chemical Society at the Wool¬ 
wich Arsenal.—It is scarcely necessary to remind the 
Fellows of the Chemical Society of the President’s invita¬ 
tion to visit the Royal Arsenal on the 14th inst. Under 
any circumstances an inspedion of the various depart¬ 
ments of the Arsenal is a treat of no mean order, but the 
advantage as well as pleasure to be derived from an 
inspedicm of forging operations on the largest possible 
scale, and experiments on detonation, &c., under the 
guidance of Professor Abel himself can hardly be over¬ 
estimated. Perhaps the greatest novelty to the visitors 
will be the firing of the 8o-ton gun. 

NOTES ON ANIMAL CHARCOAL. 

Free Lime ang Organic Matter. 

By ROBERT FRAZER SMITH. 

Many chemists are familiar with the phenomenon of 
“ free lime ” in animal charcoal. On calculating out the 
results of analysis, and portioning out to the acids their 
due equivalents of bases, there remains in all cases a 
residue of lime, which has provisionally to be marked free. 
Of course really caustic lime is never, or at least rarely, 
present in char, and in very minute quantity. Formerly, 
and for that matter probably is so still, it was the custom 
to mark the “ phosphates ” by difference, in reporting an 
analysis of char for refinery purposes, as the estimation 
of phosphoric acid, either in his new char or working 
stock, is to the sugar-boiler a matter of no moment. Of 
course, when selling the spent, the manure merchant 
takes care to inform him of the existence of phosphoric 
acid; but, as a rule, “ phosphates ” in sugar-boiling 
establishments include tricalcic phosphate, free lime, and 

loss. . 
On the Continent a very curious result is noticed in the 

treatment of the charcoal with hydrochloric acid of 2 per 
cent for the removal of excess of lime :— 

1. The weak acid does not remove from the char as 
much calcic carbonate as is equivalent to the HC1 
used. 

2. In the washings calcic chloride is found equivalent 
to the original HC1. 

3. No phosphoric acid is dissolved out by the hydro¬ 
chloric acid. 

Wagner made an analysis of the dried substance 
(ioo° to 1200) obtained from the acid waters of the 
“ fermentation ” treatment of char for lime-excess re¬ 
moval, this so-called “ fermentation ” being simply diges¬ 
tion of the char for six or seven days in 1 per cent HC1. 
No particulars are given of the amount of sugar left be¬ 
hind previous to the treatment. 

Lime .32'6o 
Chlorine .32'00 
Magnesia . 2*66 
Alkalies.. .. i‘io 
Organic insoluble . 0-42 
Inorganic ,,   o'5& 
Sulphuric acid .traces 
Phosphoric ,,  absent. 

If we calculate the chlorine out to crystallised calcic 
chloride there remains an excess of 7*36 per cent of lime, 
which, according to Wagner, is, as well as the magnesia, 
combined with acids of the acetic series. 

One would exped, judging from theory, that, in presence 
of excess of calcic carbonate, any phosphate dissolved on 
the first attack would be re-precipitated as soon as the 
acid was neutralised ; and in pradice it is found to be the 
case. 

The following are analyses I have made, among many 
others, for the purpose of ascertaining if the “ free lime ” 
was a constant constituent of all charcoals. The samples 
were dried at ioo°, and the results calculated to dryness :— 

Carbon and organic matter 
Phosphoric acid. 
Sulphuric acid . 
Carbonic acid . 
Sulphur. 
Sodium chloride. 
Iron . 
Magnesia . 
Lime . 
Insoluble and sand .. 

Dried 
at 200*. 

I. II. III. IV. 

II51 7-60 9’57 i8'33 
35-85 36-87 3576 34-30 

0*09 027 o-37 °"33 
3’54 i*6i 0-70 0-40 
0*04 0-18 0-2I O’lO 

0-47 0:17 o"i6 0-31 
o*i8 069 0-71 0-41 
0-28 o-ig 0-08 0-04 

47-34 48-82 45-32 4362 
0-50 3-03 6-25 i-6o 

99'8o 99H3 99-13 99-44 
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I. A new char. III. Impalpable dust, from dust-room 
of char-elevators. II. and IV. Old chars; IV. from a 
refinery where carbon goes up ; II. from one where carbon 
as steadily decreases. 

We may state these results as follows :— 

Carbon and organic matter 
Tricalcic phosphate 
Magnesic phosphate 
Calcic sulphate 
Calcic carbonate 
Sodic chloride 
Ferrous sulphide 
Ferric oxide.. 
Lime .. .. 
Insoluble and sand 

I. II. III. IV. 
11*51 7-60 9-57 18*33 
77*17 79-75 77*89 74*72 
0-78 o-53 0*23 0*11 
0*15 0*46 0*63 0*56 
8*04 3-66 i-59 o*gi 
°*47 0*17 016 0*31 
0*11 0*49 o*57 0*27 
0*16 o-54 0*50 o’34 
0*96 3*36 i*g6 2*39 
0*50 3-03 6-25 1*40 

99-85 99-59 99-35 99-54 
Stammer has promulgated the view, which has met 

with some approval, viz., that in char, revivified in the 
ordinary manner and at normal temperatures, there are 
present organic salts of calcium, soluble in water, still 
more readily in ammonia. By subjecting char to the latter 
solvent, evaporating to dryness, calcining the residue, and 
testing for phosphoric acid, none will be found. The lime 
wmch remains is the measure of the organic salts of lime, 
soluble in ammonia water originally present. The lime 
found in this way does not equal by a long way the “free 
lime ” shown by analysis, but it is assumed that the 
balance of lime is present as organic calcium salts, inso- 
uble in water and ammonia. If this is so with normally 

burned char, it follows that the used char before burning 
must contain a still greater amount of lime in combination 
with organic acids. In Wagner’s analysis, already given, 
the amount of organic acid present calculated as acetic is 
equal to the HC1 originally present, which amounted to 
1 per cent upon the weight of the char, or say, approxi- 

*£ Per cent of calcium salt. Any organic acids 
at all likely to be found in sugar, as the result of ladtous, 

utyrous, acetous, mucous, or vinous fermentations, if it 
were possible even that all should be going on simulta- 
neously, would be found chiefly in the wash waters during 
the subsequent rigid washing with hot water to which 
char is always subjected. Supposing even a portion to be 
finally retained in the char, when sent to the kiln-head 
the calcic carbonate would be regenerated on re-burning. 
Un the contrary, we do not find any very appreciable dif¬ 
ference, as far as regards calcic carbonate, between kiln- 
head and burned char. 

The following analyses represent —V. Char before 
burning, over which the proper quantity of faintly acid 
sugar passed in ordinary working. VI. The same char, 
in order to secure uniform sampling, burned in a pipe in 
the combustion furnace, at a low red heat. 

Kiln-head Same Char 

Carbon and volatile matter 
Tricalcic phosphate.. .. 
Magnesic phosphate 
Calcic carbonate .. .. 

Char. Burned. 
V. VI. 

8*95 8-21 
80*17 80*31 

o*ig 0*21 
3H6 3-25 
o*6i 0*70 
0*16 0*17 
036 0*47 
0*30 o*34 
3*07 2*97 
2*51 2*94 

99-78 99-57 

Lime. * ’ * ^ 
Insoluble and sand. 2*51 

■ -analysis were urieu at 200 v^., 
and the results are calculated to dryness. 

A portion of V. was boiled with pure caustic soda and 
filtered. The filtrate, on being acidified with sulphuric 
acid and distilled, gave nothing more than traces of vola¬ 

tile acids in the distillate. Of course, after allowing the 
char to ferment, abundant evidence could be had of the 
presence of the acids in question. 

Instead of the lime being in combination with organic 
matter, it appears more probable that we have present in 
many charcoals, if not in all, a proportion of oxygen 
apatite, 3Ca3P208-(-Ca0, larger or smaller, according to 
the working age of the char and the treatment it may 
have been submitted to. 

The following table gives the composition of several 
charcoal phosphates present in chars from various sources, 
but all excepting XI., which is new, were contained in 
the working stocks of different sugar-boileries, and their 
composition deduced from the full analysis of the coal:— 

Oxygen 00 O Wibel’s 
Apatite, C4 

W 

Phosphate, 
3Ca3P208 5Ca3P2Os 

-f CaO. cl O 
45 *8 x 

+ CaO. 
Phosphoric , 

acid .. } 43 21 44‘7 
Lime ., 5679 54-19 55-3 

XI. is unused char. vii. is: 

VII. VIII. IX. X. XI. 

42*99 4370 43'92 44’oS 45 *2 

57‘oi 5670 56-98 55’92 5476 

of the five; but whether the increase in lime is diredtly 
proportioned to the age of the char in all cases, it would 
be rash to hazard an opinion. As far as we can venture 
to judge, it would appear likely that where the highest 
heat is carried on the kilns, other things being equal, and 
the greatest amount of washing is practised, there the 
basic lime would increase most rapidly. It is interesting 
to compare these phosphates with the precipitate obtained 
in the ancient method of phosphate estimation, viz., by 
adding NH3 to an HC1 solution of the char. 

Phosphoric acid .. ., 
Lime . 
Ferric oxide. 

99'84 
The phosphate CasP6023, o&ocalcic, yields— 

Phosphoric acid .. 4874 47’gi )= Precipitated 
Lime ..51*26 52*09/ phosphates. 

The material from which animal charcoal is manufac¬ 
tured, as far as has yet been proved, is, from a chemical 
standpoint, a mechanical mixture of Ca3P208,CaC03 and 
gelatin-producing substances, and these, on subje<5tion to 
a red-heat, yield tricalcic phosphate, with varying propor¬ 
tions of apatite, the undecomposed chalk, and nitrogenous 
carbon. YVibel (Berichte der Deutsch. Chem. Gesellschaft, 
vii., 220) has demonstrated that, on igniting pure artifi¬ 
cial Ca3P208, chalk, and casein, in varying proportions, 
the basic salt 5Ca3P2Os + CaO was obtained, which 
centesimally approaches the char phosphate X. I have 
given above. This salt is a chemical individual sub¬ 
stance, and not a mixture. After ignition of the mixed 
phosphate, chalk, and casein, on moistening with ammo¬ 
nium carbonate, from 30 to 40 per cent of the original 
C02 was found to be unrestorable. This proves the fu¬ 
tility of the proposals now and then made for determining 
free lime in char by the use of C02 solutions. One is 
justified in concluding that, had Wibel re-ignited his basic 
phosphate over and over again with organic matter and 
calcium carbonate, he would have reached oxygen apatite, 
3La3P208 + Ca0, and in the continual revivification of 
charcoal the result is brought about. Aeby (Scheibler's 
Zeitschrift fur Ruben Zucker, &c., Jahrg. 1873, s. 57) has 
tried to demonstrate that the earthy matter of bones con¬ 
sists of this basic salt (3Ca3P208-|-Ca0). If such is the 
fadt we ought to find it in the fresh animal charcoal, and 
every time it passed through the kiln a certain amount of 
phosphate still more basic should result. But we find in¬ 
stead that the phosphate in coal from the retorts only 
varies 0*57 per cent from the normal, if Ca3P20s is to be 
regarded as such,—i.e., 16 per cent of the original C02 
present in the bones is expelled from the chalk, and the 
lime to which it belonged is linked on to the phosphates, 
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and after perhaps a hundred ignitions it has not reached 
further on the way to greater basicity than the apatite 
stage. 

Warington (Journ. Client. Soc., 1873, xi., 983) has 
found that the continued adtion, for two or three hours, 
of boiling water on gelatinous tricalcic phosphate yields 
oxygen apatite. Cold water has the same effedt, only the 
time required is immensely lengthened. Whether the 
basic lime of old char may in any degree arise in a similar 
way is at present unknown. If one boils a portion of new 
char in a flask with inverted condenser for twenty-four 
hours the cellular strudlure is partially disintegrated, and 
the pores choked with gelatinous matters. Four samples 
of new chars were boiled in water some hours, the filtrate 
colledted, evaporated, and the phosphoric acid determined. 
They yielded 0*061, 0*043, 0*034, 0*043 per cent on the 
char, and the acid appeared chiefly combined with mag¬ 
nesium. Five grms. of char (VII.) were boiled twelve 
hours with 100 c.c. of water, and filtered. The filtrate 
contained 0*206 per cent of lime (on the char), and 0*04 
per cent of phosphoric acid. On the basic phosphate the 
adtion appears reversed. Further experiments are in pro¬ 
gress on the adtion of water on chars. 

We now know that the charcoal in the adt of produdtion 
acquires so much basic lime, and the igneous adtion is 
quite capable of giving birth tp all the subsequent addi¬ 
tions to the initial amount without calling upon the 
aqueous method for assistance. 

The presence of organic matter is apparently helpful to 
the apatite formation, and in “ kiln-head char ” which has 
been thoroughly washed the amount of such matter inso¬ 
luble in acids is sufficiently large. The following carbon 
determinations of the same char before and after burning 
will show this. The samples were taken on different 
occasions:— 

Before. After. Difference. 

io*ii 9-66 0*45 
10*14 9*45 0*69 
10*65 9'72 o*93 
10*37 9*88 0*49 

9*98 9*49 0*49 
10*55 9'62 0*93 
10*43 9*72 0*71 

Of course this difference must vary according to the 
quality of the sugar manipulated and the general mode 
of working. From what is known in the meantime the 
hypothesis of Stammer has no solid foundation, but I 
propose to continue the investigation by making various 
organic analyses of animal charcoals. It would indeed 
be strange if any acid should be present capable of resisting 
(and increasing in spite of) frequent heatings to 8oo° F., 
and, though unestimated, showing no loss from deficiency 
equal to what would be necessary. 

Divis (Chetn. Centralblatt, 1873,’ 311; Joum. Chem. 
Soc., xxvii., 709) gives a process for estimating “ caustic 
lime ” in char. A weighed amount, boiled with NH4C1 
solution and the evolved NH3, passed into standard 
acid. A char was taken containing no caustic lime, but 
2*5 per cent basic lime, and tested carefully by Divis’s 
process. The ammonia evolved was equivalent to 0*504 
per cent of lime. As might be anticipated, the process is 
worthless. If anyone would discover a method by which 
uncombined or basic lime in char could be reliably and 
quickly estimated he would render a service, by solving 
a difficult chemical problem. 

ENCROACHMENTS ON THE CHEMICAL 

PROFESSION. 

A fresh instance of the encroachments referred to in our 
last issue has occurred in connection with the proposed 
removal of the Mint to the Savoy. The Government has 
employed Mr. F. J. Bramwell, an engineer, to report on 

the possibility of the Mint proving a nuisance to the 
neighbourhood. Now, as the nuisance, if any should 
arise, must depend on the escape of fumes and gases, the 
question is stridtly chemical, and can no more be solved 
by an engineer than by a lawyer or a clergyman. We are 
glad to find that this opinion was expressed by one of the 
speakers at a meeting held in the vestry-room of St. 
Mary-le-Strand to protest against the New Mint. “ Mr. 
Bramwell ” it was remarked “ was a civil engineer and 
not a chemist, and his opinions, therefore, on the fumes 
which would arise from the melting of the metals could 
not be worth much.” An evening paper, discussing the 
question, makes the farcial suggestion that if Mr. Bram- 
well’s report is not considered satisfactory “ some other 
eminent engineer ” ought to be consulted. 

THE “ EAGLEY EPIDEMIC.” 

This strange outbreak of fever has occasioned no small 
amout of controversy in the local papers. The analyses 
of Mr. E. Sergeant, Public Analyst to the Borough of 
Bolton, and of Mr. Pattison Muir, of Owens College, 
Manchester, both show that the suspected milk is 
abnormally poor, as if diluted with water. But Mr. Muir 
remarks, very justly, that it is impossible to say, from the 
results of chemical analysis, whether milk is contaminated 
with disease germs or not. The water from the farm of 
Mrs. Kershaw, at Eagley, which it is thought may have 
found its way into the milk, is reported by Mr. Sergeant 
to contain 0*26 part of albuminoid ammonia in a million. 
This is nearly as bad as unfiltered Thames water, taken 
above Hampton Court, in which 0*28 part of albuminoid 
ammonia per million were found by Messrs. Wanklyn and 
Chapman. Of course in water chemical analysis can 
show merely the total amount of foreign matter present, 
without indicating how much, if any, of it consists of the 
germs of disease. Mr. Sergeant’s analysis is called in 
question by Mr. Watson, who doubts that 9 grs. of chlorine 
could be present in a water yielding only 13*5 grs. of total 
solids. It is extremely desirable that further light should 
be thrown upon this case. It is to very little purpose that 
we insist upon a pure water supply for our cities, if fever- 
poison may be swallowed in the shape of milk. The 
village of Eagley itself is said to be plentifully supplied 
with good water. A Government enquiry is promised, but 
unfortunately in cases of this kind so much time elapses 
before suspicion is aroused, that the most valuable 
evidence is no longer to be obtained. 

ON CERTAIN CIRCUMSTANCES 

WHICH AFFECT THE PURITY OF WATER 

SUPPLIED FOR DOMESTIC PURPOSES.* 

By M. M. PATTISON MUIR, F.R.S.E., 

Assistant Ledturer on Chemistry, Owens College. 

Water as supplied for domestic use may suffer contami¬ 
nation from various sources. Those which I propose to 
consider are—(1) The metallic pipes through which the 
water flows, and the metallic vessels in which it may be 
stored ; (2) Certain of the metallic vessels through which 
the water may pass during various domestic processes ; 
and (3) The existence of cisterns inside the house in 
which the water may be stored before it is used. 

The metals which are most commonly employed in 
the formation of water pipes, or of vessels in which water 
is kept, are lead and copper ; these metals exert, as is 
well known, a poisonous adtion upon the human organism. 

It is known that water exerts a certain solvent adtion 
uponthese metals, and that this adtion varies in accord- 

* A Paper read before the Manchester Literary and Philosophical 
Society. 
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Salt. 

Ammonium nitrate 
11 

11 

Potassium nitrate 
and 

Sodium sulphate 
Potassium nitrate 

and 
Sodium sulphate 
Potassium nitrate' 

and 
Potass, carbonate 
Potassium nitrate 

and 
Potass, sulphate 
Calcium sulphate . 

Potass. Carbonate . 
11 • 

Calcium chloride . 
I > • 

Sodium sulphate . 

II . * 

Ammonium nitrate' 
and 

Calcium chloride 
Ammonium nitrate, 
Potass, carbonate, 

and 
Sodium sulphate 
Sodium sulphate, ' 
Potass, carbonate, 

and 
Calcium chloride , 
Loch Katrine water 
Distilled water 

Lead Dissolved by Water Containing Various Salts in Solution. 

Mgms. Grains 
Lead Dissolved. 

1 
per litre. per gall. In Mgm s. per Litre. In Grains per Gallon. 

After 24 hrs. 48 hrs. 72 hrs. 24 hrs. 48 hrs. 72 hrs. 

i'4 13-0 — 25*0 0-91 — x*75o 
2'8 15-0 15*° 32-0 1-05 1-05 2-240 
5-6 15-0 — — 1*05 — — 

20 i’4 
and [ 2-0 2’0 — 0-14 0-14 _ 

50 3-5. 
40 2-8 

and - o-8 I’O I ‘2 0*05 0*07 o-o8o 
212 I47J 

45 3‘i 
• •*. • • • • .. and and — — o*3 — — 0’02I 

305 2i’5 
70 5'4 1 

and —■ °'5 — -— 0*035 

504 35*2; 

I7-5 o-4 — o-8 0'02 — 0-050 
28-5 0-4 — I’O 0'02 — 0-070 
217 — —- 0*2 — — 0-014 

.. 516 36-1 — — 0'2 — — 0-014 
o*5 °'5 o*5 0-04 0-04 0-040 

357 o*3 — o*4 0-02 — 0-028 
14-0 — — o-8 — — 0-050 
28’0 — — o*5 — — 0-030 

20 x*4 
and — — r8 — — 0126 

60 4-2j 
20 x*4l 

100 7*o 
and and 

“ o*4 — —— 0-028 

200 I4'°J 
200 14-0) 
40 2-8 | 

V 

and and I 
1 O’l ■ r '11-1 0-007 

100 T°J 
— I'O 1*0 x*5 0-07 0-07 0-105 

- 2'0 2*0 3*o 0-15 0-15 0*210 

ance with the quality and quantity of the salts held in 
solution by the water. I have endeavoured to obtain a 
few definite measurements of this adtion in regard to (a) 
the nature of the salts in solution, (b) the quantity of 
those salts, and (e) the length of time during which the 
adtion proceeds. 

I. Action on Lead.—A number of solutions were made 
containing a known amount of various salts dissolved in 
distilled water ; pieces of clean bright lead were suspended 
in these liquids for various lengths of time, and the 
amount of lead which was dissolved was estimated at 
certain intervals ; the method employed being the colori¬ 
metric one described in the Chemical News, vol, xxxiii., 
p. 11. The salts employed, the amounts of each, and the 
amount of lead dissolved after 24, 48, and 72 hours’ adtion 
are stated in the following table in m.grms. per litre and 
in grs. per gallon. The surface of lead exposed measured 
5600 sq. m.m. 

From the table it is evident that the salts enumerated 
have, when in solution, very different adtions upon lead. 
Nitrates undoubtedly very largely increase the solvent 
adtion of water upon lead ; the other salts generally 
diminish this adtion. 

The general conclusion which I would draw from these 
results are :— 

(1.) Nitrates if present alone even in small quantity 
cause water to exert a very marked solvent adtion upon 
lead. 

(2.) The presence of other salts—sulphates, carbonates, 
and chlorides—along with nitrates, greatly decreases, or 
even stops, this solvent adtion ; carbonates especially 
exercise a deterrent adtion. 

(>) Carbonates, sulphates, and chlorides, when added 

to distilled water, greatly diminish the solvent adtion of 
that water upon lead. 

(4.) A small quantity—about 15 grs. per gallon—of 
these last-mentioned salts exercises almost as great a 
deterrent adtion as a comparatively large quantity, about 
35 grs. per gallon. 

(5.) The amount of lead dissolved increases but 
slightly after the lapse of twenty-four hours in the pre¬ 
sence of these salts which exercise a deterrent adtion upon 
the solvent power of water on lead. In the presence of 
salts which increase this adtion—notably of nitrates—the 
amount of lead dissolved increases with the length of 
time during which the water remains in contadt with the 
lead. I cannot speak with certainty upon this point for 
a greater length of time than 72 hours. 

In these experiments the lead was uniformly clean an'5 
bright. Inasmuch as natural waters, even if contaminated 
with nitrates, usually contain small quantities of soluble 
carbonates, sulphates, or chlorides, the solvent adtion of 
these waters upon leaden pipes and leaden cisterns may, 
I think, be said to be, under ordinary circumstances, 
exceedingly small. I would especially draw attention to 
the experiment made with water containing 1*4 grs. of 
ammonium nitrate and 42 grs. of calcium chloride per 
gallon ; the amount of lead dissolved after 72 hours being 
only 0-126 grs. per gallon, whereas water containing the 
same amount of ammonium nitrate, but without the addi¬ 
tion of any other salt, dissolved i’75 grs. per gallon, or 
about fifteen times as much lead in the same time. As a 
water which contains nitrates very often also contains 
chlorides this readtion is one of some importance. 

Under certain circumstances there can be no doubt that 
water will dissolve considerable quantities of lead, this is 
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especially the case with water charged with carbon 
dioxide, and with hot water. 

Dr. Roscoe has described a case in which a leaden 
cistern was very quickly aCted upon by hot water.* 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 2nd, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

After the minutes of the previous meeting had been read 
and confirmed, Messrs. T. Bertram Udall and J. C. Gamble 
were nominated, and Messrs. Albert B. Prescott, M.D., 
and Nathaniel Bradley wrere elected Fellows of the Society 
after their names had been read the third time. 

The President said he had now to invite the Fellows 
of the Society and the visitors to resume the discussion of 
Prof. Frankland’s paper “ On some Points in the Analysis 
of Potable Waters.” At the last meeting he had ventured 
to point out that there were three points especially to 
which it would be as well to confine the discussion. These 
were—First, the direCt process for determining the carbon 
and nitrogen of Messrs. Frankland and Armstrong; 
secondly, the albuminoid ammonia process of Messrs. 
Wanklyn, Chapman, and Smith ; and, thirdly, the evidence 
of pre-existing sewage contamination, and its value as 
affording indications of the wholesomeness of a potable 
water. Dr. Frankland had had a large experience, extending 
over many years, in the application of his method; and the 
diagrams which were exhibited afforded incontestable evi¬ 
dence of its value, showing as they did, not only the rela- 
lative purity of waters from different sources, and the 
fluctuations caused by floods, but also the more minute 
details of the variation in water supplied by different 
companies from one and the same source, caused by 
differences in storage, the power of excluding flood-waters, 
&c. Since the process was first introduced various im¬ 
provements had been made, which evidently much 
facilitated and expedited its working, especially in the 
method of evaporation ; but there were one or two points 
upon which he would like to elicit information. The 
evaporation to dryness certainly appeared to be a weak 
point; for although no doubt the carbon and nitrogen 
in the residue obtained could be most accurately deter¬ 
mined, did the residue really contain the whole of the 
organic matter present in the water? Were there any 
organic matters, however small in quantity, carried off 
mechanically or oxidised during the evaporation ? The 
sulphurous acid used in the evaporation process, more¬ 
over, must become in part oxidised: did the small 
quantity of sulphuric acid thus formed cause the 
destruction or removal of any carbonaceous matter? 
Again, when nitrates were present, certain precautions 
were necessary : but had it been proved that the nitrates 
were entirely removed by the evaporation with sulphurous 
acid, even with the addition of ferric chloride ? Dr. 
Frankland had published certain results, in which organic 
matter of known composition had been added to pure 
water, and the amount in the residue determined ; but 
he did not know whether any nitrates were present in 
these cases, or if so what effeCl their presence and the 
consequent treatment of the water had upon the results 
obtained. With regard to the albuminoid ammonia method, 
which was very extensively used, and with which he him¬ 
self had had some experience, although it gave concordant 
results if uniformly conducted, yet if he were asked, he 
could not say exactly what it indicated by itself; but 

* Proceedings of the Manchester Literary and Philosophical Society, 
xiv., p. 23. 

taking it in relation with the inorganic constituents 
and a knowledge of the source, the surroundings, and 
previous history of the water, &c., it was of value in 
forming an opinion regarding the wholesomeness of a 
potable water. 

Mr. Wanklyn said that, besides the impracticable 
character of the “ combustion” process of water analysis 
(to which character the discoverers of the process ascribe its 
almost universal rejection by chemists), another defect in 
the process has prevented chemists from resorting to it. 
This defeCt may be broadly said to be that whilst the pro¬ 
cess professes to measure the carbon and nitrogen existing 
in organic combination in drinking-waters, it fails to make 
these measurements. This failure follows as a necessary 
consequence from two of the conditions under which the 
process is placed. One of these conditions is that before 
resorting to “ combustion,” there is an evaporation of 
the water to dryness, and that destruction of the organic 
matter occurs during this evaporation. Some of the 
organic substances present in drinking-water are very 
perishable, and others doubtless are almost indestructible 
when exposed for several hours to the aCtion of air and 
moisture at temperatures not exceeding ioo° C. The few 
milligrms. of organic matter contained by a litre of 
drinking-waters are, probably in no single instance, pre¬ 
served absolutely intaCt in the residue left on evaporating 
a litre of water down to dryness. In some cases, indeed, 
not the one-thousandth part of the organic matter origin¬ 
ally present in the water will survive the evaporation. If, 
then, the actual combustion itself were perfectly devoid of 
experimental error, it follows, as a matter of necessity, 
that the combustion process of water analysis must some¬ 
times fail to measure r90V(i °f the carbon and nitrogen 
existing in organic combination in drinking-water. The 
second condition under which the “ combustion ” process 
of water analysis is placed, and which renders it a failure, 
is that, owing to the extreme minuteness of the proportion 
of organic matter in drinking-water, the combustion has 
to be made on too small a scale. Instead of burning the 
quantity of organic matter which chemists are accustomed 
to employ (viz., from o’i to o‘5 grms.), the operator burns 
only a few milligrms. when he practises the Frankland 
process. Unless, therefore, the absolute experimental 
error had been diminished by the modifications of the 
operation of combustion, it will be acknowledged that the 
error of experiment is so large as to render illusory the 
measurement of organic carbon and nitrogen in drinking- 
water. Has Dr. Frankland diminished the absolute error 
in combustion ? The paper read by Dr. Frankland to this 
Society in the year 1868, shows that at that date he had 
not diminished it. On that occasion—viz., in the year 
1868—having burnt centigrms. of organic substance, 
whilst chemists usually burn decigrms., he made an 
absolute error of about 2'i of the quantity of carbon 
operated upon; and (since the usual experimental error 
is 200) will be seen that the absolute error remained 
about the same. The Lecturer has alleged that the 
accuracy of the process has been increased since 1868, and 
in the appendix to the last Report of the Rivers’ Commis¬ 
sion, vide page 505, three experiments on sulphate of 
quinine are published in support of that assertion. A 
correspondence published in the Chemical News sheds 
light on the character of these experiments, and I presume 
that the majority of chemists will not place implicit 
confidence in them. To those chemists (if any such there 
be) who are convinced by the quinine experiments, and 
who believe that the absolute error, which was 0^30 milli- 
grm. of nitrogen in the >ear 1868, had diminished to o'oi 
milligrm. in the year 1873,1 would suggest that the curve 
showing the amount of organic matter in Thames water 
during the last eight years must surely be the curve ex¬ 
pressing the improvement in the Frankland process. And 
highly interesting it is that this should follow the flow of 
the River Thames. Passing next to the Lecturer’s criti¬ 
cisms of the ammonia process of water analysis, invented 
by Chapman, Smith, and myself, I will be very brief, "he 
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statements that “ the actual present organic matter in 
water can only he ascertained by the estimation of the 
carbon mid nitrogen,” and that “ the albuminoid ammonia 
process affords no evidence of the absolute quantity either 
of the organic matter or of organic nitrogen present in 
potable waters,” are based on a long-exploded fallacy 
which I believe Liebig once encountered. The fallacy 
is that the only quantitative operation to which organic 
compounds can be submitted is the process of elementary 
analysis into carbonic acid, water, and nitrogen. I will 
answer it by a parallel. Acetic ether may be made to 
yield acetic acid quite quantitatively ; and in whatever 
sense the carbon contained by acetic ether can be said to 
be a measure or index to the acetic ether, in that same 
sense the acetic acid is a measure or index to the acetic 
ether. An unknown mixture of acetates could not be 
absolutely measured by the carbon it contains, neither 
could the mixture be absolutely measured by the acetic 
acid which it gives. But in whatever sense the carbon 
can be said to be an approximate measure of the mixed 
acetates, in that same sense is the acetic acid a measure. 
For acetic acid read albuminoid ammonia, for acetic ether 
read albuminous substances, and for mixed acetates read 
the miscellaneous nitrogenous organic matters in drinking- 
water, and the parallel is complete. To the Lecturer’s 
objection that there are nitrogenous organic substances 
which yield no albuminoid ammonia, I answer that urea 
is the only one which is likely to occur in drinking-water, 
and urea is fully provided for by the ammonia process. 
If, perchance, a trace of nitro-compound ever make its 
way into drinking-water it would not be detected by the 
ammonia process. But that is no objedion to the ammo¬ 
nia process, which is designed to measure the albuminoid 
substances and miscellaneous nitrogenous debris in water, 
and which is all the more valuable for not confounding 
nitro-compounds with them. The Ledurer’s assertion 
that my colleagues and I “declared the waters of Bala 
Lake, and that supplied to Manchester from the Derby¬ 
shire hills to be no purer than Thames water,” is a very 
curious misrepresentation of what we really do maintain. 
The passage requires the insertion of the word “filtered,” 
and then would be corred. That filtered water is clean, 
and that rain-water is sometimes foul, has been taught us 
by the ammonia process, and is, indeed, consonant with 
reason. On the subjed of pre-existing sewage contamina¬ 
tion 1 need say very little. The cleanest water that is 
found in nature is loaded with nitrates, the dirtiest is 
sometimes almost devoid of nitrates, and the same river- 
water is at one time charged with nitrates, and at another 
time devoid of nitrates, and suffers no corresponding 
fluduation in the sewage poured into it. Knowing this 
I cannot understand how nitrates can indicate previous 
sewage contamination, and, as is well known, I systema¬ 
tically disregard them in the ordinary course of water 
analysis. I am even disposed to look on their presence 
as evidence that the water which contains them has under¬ 
gone purification. 

Dr. Letheby said he was very sorry that he was unable 
to be present at the ledure, and after some preliminary 
observations remarked that as very small quantities of 
substance were dealt with small errors became of great 
importance. Fie thought that during the evaporation of 
the water the atmospheric oxygen and the oxygen dis¬ 
solved in the water must destroy a portion of the organic 
matter. Moreover, in order to get rid of the carbonic 
acid and nitrates from the residue, sulphurous acid had to 
be used, which became in part changed into sulphuric 
acid, so that if too much were produced organic matter 
would be destroyed, and if too little sulphurous acid were 
used we should have nitrates present in the residue. 
Again, in making the combustion, there were practical 
difficulties, such as the introduction of organic dust from 
the atmosphere, &c. In faCt, so unsatisfactory were the 
results which his coadjutor, Dr. Tidy, had obtained with 
it, although he had been to Dr. Frankland’s laboratory to 
learn the process, that they had rejected it. He con¬ 

sidered the term pre-existing sewage contamination a very 
improper expression, a very inexaCt expression, and very 
likely to mislead, for the organic nitrogen in water does 
not necessarily indicate sewage contamination ; for in¬ 
stance, the water of the Nile, which in Egypt is con¬ 
sidered a very sweet water, contains organic nitrogen, in 
plenty and abundance of nitrates, and that 400 miles above 
Cairo. He believed the estimation in which chemical 
opinions on sanitary subjects was held would be lowered, 
and much harm done by the general adoption of such an 
expression. 

Dr. Tidy thought it was a pity such a diversity of 
opinion should exist amongst chemists on the subject of 
water analysis. He did not think there was much force 
in the objection to Dr. Frankland’s process that it takes 
much time and trouble ; for if it gave accurate results such 
a question ought never to be raised. But did it give accurate 
results ? He said he had made sixty-eight determinations 
by the process, and then proceeded to give an account 
of the results he had obtained with it, from which it 
appeared that in sixteen cases out of twenty-eight he had 
obtained nearly double the amount of carbon he ought, 
and the nitrogen determinations were equally unsatisfac¬ 
tory, although every care had been taken in the evaporation. 
He had also found great practical difficulty in detaching 
the residue from the capsule, and in keeping out dust, &c. 
With regard to the albuminoid process he must express his 
regret that Mr. Wanklyn had not published an extended 
list of carefully-colleCted details of experiments, as he had 
found not only that the whole of the nitrogen was not 
obtained, but that the presence of chlorides certainly 
affeCted the results. You were told to distil the perman¬ 
ganate solution until ammonia ceased to be given off, but 
if you then left it for a day, and again distilled, you would 
again get ammonia, and the next day more. Notwith¬ 
standing this, it certainly gave results which had some 
relation to the amount of deleterious impurity present. A 
potable water, however, should be judged rather from a 
broad view of the whole of the results of the analysis. 

Dr. Russell said that after the display of oratory they 
had just heard he felt some diffidence in speaking, but his 
excuse must be that he had some little experience both 
with Dr. Frankland’s and with Mr. Wanklyn’s methods. 
There certainly were difficulties of manipulation attached 
to the former process, amongst which he might mention 
the obtaining pure copper oxide, and the assaying of it; 
but if the operations were carefully performed, accurate 
results would be obtained, although inconveniently large 
errors of observation might occur. The necessity of 
setting up a complicated apparatus militated against its use 
in laboratories where water analysis was only occasionally 
performed. The albuminoid ammonia process had come 
into general use from its comparative simplicity; the 
results obtained by it, however, should never be taken 
alone, but in conjunction with the amount of the chlorides 
and the remainder of the analysis, and the same might 
also be said of Dr. Frankland’s process, for the question 
put to chemists practically amounted to this—Is this water 
fit for use? He thought the ammonia process the most 
convenient for general use, but when any special points 
were to be brought out we should fall back on the “com¬ 
bustion method,” which was a most admirable scientific 
process, and had given us some splendid and instructive 
information. 

Dr. Voelcker would have left no stone unturned to 
follow out Dr. Frankland’s process if he could see what 
to do with the carbon and nitrogen when he had got it. 
But if he could do nothing with it, why should he go to so 
much trouble to ascertain its amount? Moreover, if the 
amount of carbon and nitrogen present was an indication 
of the impurity of the water, we should have to rejeCt 
many waters of a peaty nature which were perfectly whole¬ 
some. He had adopted Wanklyn and Chapman’s process, 
not because he considered the results obtained by it as 
strictly exaCt, but because it gave extremely useful indica¬ 
tions of the purity of a water when taken in conjunction 
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With the other results of analysis. There was one point 
which had not been previously noticed, and which he 
might allude to, and that was the occurrence of notable 
quantities of phosphoric acid as phosphate of lime in waters 
which were decidedly unwholesome, generally associated 
with albumenoid ammonia, chlorides, and alkaline car¬ 
bonates. If such a water were filtered through a soil 
the phosphates would be removed, but not if it had merely 
trickled through fissures in the ground ; so that a well- 
water which contained phosphates might be considered 
unwholesome and exhibiting a&ual sewage contamination. 

Dr. Bischoff remarked that although the albuminoid 
ammonia process had the advantage of simplicity of 
manipulation, it was not, stridly speaking, a quantitative 
method, and the results obtained by it were often fallacious. 
The speaker then showed that when examined by this 
process a pure water mixed with o-oi per cent of urine 
would be considered wholesome, and also quoted num¬ 
bers obtained by two Scotch chemists which were any¬ 
thing but concordant. He had also made experiments with 
the water of Loch Katrine by Frankland’s process, which 
gave 0-162 carbon and 0-024 nitrogen. On adding variable 
quantities of nitrates to this, and evaporating, he had 
obtained the numbers 0*140 C and 0*020 N in one instance, 
and with a larger proportion of nitrates the numbers 0-170 C 
and 0-018 N. 

Mr. W. Thorp said that in conne&ion with the Rivers’ 
Commission he had had a large experience in the matter 
of water analysis, having collated the results of many 
thousands of determinations made by himself and three or 
four colleagues. He had been rather amused at the 
doleful description of the difficulties of the process given 
by some of the speakers; for instance, the removing the 
water residue from the capsule. This he could say had 
never been felt at the laboratory of the Rivers’ Commission, 
except in a few instances where the waterwas contaminated 
with some factory produces. The combustion process 
does what no other process does, and that is, gives the 
relative proportion of carbon and nitrogen. This ratio is 
of the utmost importance in forming an opinion on the 
nature of a water. With regard to the term previous 
sewage contamination, most of the mistakes arose from a 
misunderstanding of plain English, by confounding it 
with adual or present sewage contamination. In order to 
overcome this difficulty, however, he would propose to 
use instead “ mineral combined nitrogen,” or, more shortly, 
“ mineral nitrogen,” and would recommend that instead 
of reporting the nitrogen as ammonia it should be given 
as nitrogen present as ammonia. 

Dr. Armstrong said he would like to make a few remarks 
on the sources of error in the combustion process. The 
loss by evaporation had been much exaggerated. As now 
performed, under a glass shade, in a reducing atmosphere 
containing sulphurous acid, oxidation would be reduced 
to a minimum, and Pasteur has shown that, on exposure 
to the air of organic matters, but little adtion took place 
at the ordinary temperature, even in three years ; the 
absorption of oxygen which usually takes place being 
due to the presence of living organisms. At the high 
temperature of the water during the evaporation this 
cause could not operate. Again, as far as our knowledge 
of the splitting up of albuminoids under the influence of 
dilute acids extends, they appear to yield bodies even 
more stable than the original substances, and therefore 
not likely to be affedted by the evaporation. 

Dr. Dupri5 made some remarks on the indications 
given by the albuminoid process, pointing out that 
there was no difficulty in determining by it whether a 
water was bad, but whether a water which is nearly pure 
is wholesome or not. He considered that good results could 
be obtained by the ammonia process when fairly worked. 

Mr. Friswell said as far as his experience went it was 
difficult to obtain good results when a very bad waterwas 
treated by the ammonia process, and illustrated his 
remarks by the abnormal results obtained with an effluent 
water he had examined, to which— 

Chemical News,. 
March 10, 1876. 

Mr. Wanklyn replied that the ammonia process was 
not properly worked unless the water was completely ex¬ 
hausted, and where time was an object it was advisable to 
operate on a comparatively small quantity when the water 
was of this character. One of the merits of the ammonia 
process was that it concentrated the ammonia, and thus- 
rendered evident very minute quantities of albuminoid 
substances. 

Dr. Frankland, in replying to the various speakers, 
said he would make his remarks as brief as possible. 
With regard to Mr. Wanklyn’s objection to the process on 
account of the difficulties of manipulation, he was afraid 
he still belonged to the number of those who had not tried 
it, and whose objections were purely theoretical, for he 
seemed to imagine that the errors incident to the deter¬ 
mination were the same in amount as those of an ordinary 
combustion, but this was not the case. In the original paper,, 
where the determinations were made with comparatively 
large quantities of organic matters, the error was found to- 
be about i-2oth, and although even this was of no moment 
in forming an opinion about a water, yet subsequent 
experiments had shown that this error was not transferred 
when smaller quantities were operated on. With very small 
quantities results were now obtained within i-44th of the 
whole organic matter present. The comparative error 
must be looked at in as far as it affe&s the chemist’s 
opinion of the water. With regard to the possibility of 
a minute portion of the nitrates escaping destruction in 
the evaporation of the water, the original experiments of 
Dr. Armstrong and himself showed that this was not the' 
case, as did also the analysis of certain waters which con¬ 
tained nitrates, but which gave no organic nitrogen on com¬ 
bustion. Moreover, Dr. Bischoff’s experiments with the 
Loch Katrine water proved that the presence of nitrates, 
did not interfere with a correCl determination of the organic 
carbon and nitrogen, a result which may also be deduced1, 
from the results of the analyses of the Thames waters— 
for example, in summer, when the amount of nitrates 
varies most, the organic elements remain about the same. 
This the speaker illustrated by the numbers obtained with 
five of these waters in 1870. In order to obtain some 
evidence of the extent of the oxidation which might take- 
place during evaporation, he had repeated the-sawdust 
experiment referred to by Mr. Wanklyn at the last lecture^, 
but after passing air over it for two whole days, at a tem¬ 
perature of about 70° C., he had only obtained mere traces 
of carbonic acid. All the recent experiments on putre¬ 
faction tended to show that the development of carbonic 
acid was due to the presence of germs, and at 7o°or 8o° C. 
these germs would be destroyed. Moreover, the organic 
matter during evaporation would be protected by the sul¬ 
phurous acid. The amount of ammonia obtained from a 
water by the albuminoid process had comparatively little 
bearing on the subject, as it was found that waters, as 
those of a peaty nature, where you would expeCt little, 
gave the largest quantity. Mr. Wanklyn himself had 
found the Bala Lake to give 0*25, Loch Katrine 0-08, 
whilst the Thames only gave 0*06, making the Thames 
water appear the purest. The speaker then proceeded to- 
very strongly criticise Dr. Letheby’s remarks, especially- 
alluding to his adherence to the method of estimating the 
amount of organic impurity present in a water by means, 
of a solution of permanganate, and to his opinion that the 
evidence of pre-existing sewage contamination was of 
little or no moment. Fie would also reply to Dr. Voelcker's 
observations, that by means of the combustion method, in 
a very large number of cases at all events we could most 
positively detect the difference between contamination by 
vegetableor animal matters, and hoped shortly to bring this 
important matter before the notice of the Society. After 
referring to the formation of sulphuric acid from the sul¬ 
phurous acid during evaporation, and the reasons why he 
had adopted the term “ pre-existing sewage contamina¬ 
tion,” he concluded by saying he quite agreed with the 
President that the importance of judging of a water by all 
its antecedents could scarcely be over-rated. 
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The meeting was then adjourned until Thursday, 1 developed by Dr. Wright requires unity of strength 

March 16, when the following papers will be read:— and energy of character on the part of those who 
(1) “ Experiments on Crystallised Glycerin,” by Dr. van undertake it, and it becomes chemists to amiably join 
Roos; (2) “ Notes on the Fatty Acids, and on a Suggested hands in the work, and to forget those differences which 
Application of Photography,” by Mr. W. H. Hatcher; exist between many of them (which differences, be it 
(3) “ On Stibine,” by Mr. F. Jones ; (4) “ On the Use of remarked, are in no small measure inherent to the present 
Platinum in the Ultimate Analysis of Carbon Compounds,” nature of things), while endeavouring to secure for their 
by Mr. F. Kopfer; (5) “ Adtion of Sulphuric Acid on Naph- | profession that esteem in which it should be held. 
thalene,”by Dr. J. Stenhouse and Mr. C.E. Groves; (6) “On 
the Adion of th'e Organic Acids and their Anhydrides on 
the Natural Alkaloids,” Part V., by Mr. G. H. Beckett and 
Dr. C. R. A. Wright. 

CORRESPONDENCE. 

ELECTROLYTIC COLOURATION 
SALTS OF ANILINE. 

OF THE 

To the Editor of the Chemical News. 

Sir,—I have noticed in the Chemical News (vol. xxxm., 
p. 78) a translation of a paper from the Comptes Rendus, 
by M. F. Goppelsrceder on the production of green and 
blue pigmental matter at the positive pole when the 
salts of aniline are submitted to galvanic adion. This 
fad was observed by me as far back as the year 1862, 
and it was the subjed of a communication by me to 
the Chemical Society of London on the 20th March, 
1862. The paper is published in the Journal of the 
Chemical Society, vol. xv., p. 161 (1862), and it is 
noticed in the Chemical News, vol. v., p. 178. I men¬ 
tion this for the purpose of showing that the produdion of 
this pigmental matter and the account of its leading 

The formation of a Chemical Guild would quickly 
engender a reformation among the disciples of the craft, 
who henceforth would not be regarded as fanatics by the 
outside world, and who would then be encouraged rather 
than tolerated as now. Such a guild too, would be 
especially powerful in overthrowing an evil which exists 
on all sides, viz., that exerted through the agency of 
cliques. 

That a provisional committee may be formed which 
shall invite chemists to attend a meeting, with the view 
of establishing such a guild, is much to be desired.— 
I am, &c., 

Charles T. Kingzett. • 

INFUSING TEA. 

To the Editor of the Chemical News. 

Sir,—It has often been stated that the boiling of ha d 

water softens and renders it. more valuable for cookirg 
purposes, for the using of soap, and for the making of ter. 
It is so stated in evidence given before the Royal Com¬ 
mission appointed “ To Enquire into the best Means cf 
Preventingjthe Pollution of Rivers, and the Domestic Water 
Supply of Great Britain.” The Commission sat in 1868. 
Now my experience in reference to the last named article, 

,. , , 1 , - | viz., tea, is the exadt reverse of this. If the same quantity 
I am &c pr°pertleS haVe been kn0Wn f°r many years-- (about the weight of a sixpenny piece) of a given Congou 

tt T r> tea, be put into two tasting pots, and the water used for 
t nVinrafnrv t Ana™ i r 11 L'ETHEBY> one be exadtly at the boiling-point, and that for the other 

March 3,1876. be allowed to boil ten minutes, it will be found that the 
infusions (liquors) thus made (each having been infused 
five minutes) bear little or no resemblance to each other. 
The former made from water at boiling-point will have a 
liquor of a deep red colour resembling polished mahogany; 
the latter made with the same water which has boiled for 
ten minutes will be light in colour, resembling newly 
polished oak;, thin, brackish, and flat to the taste, and 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical Neivs 

Sir,—All chemists who appreciate aright matters affedting 
the interests of their profession must have welcomed the , ,, , 
recent articles on the above subject that have appeared in wort^ 5° Per cent less money, 
your journal I have proved this often with water from Derby, 

Chemistry is not only “ a hard kind of badly rename- Leicester, Dover, and Plymouth, and many other towns, 
rated work,” but professional men are, under the existing I the water suPP''es °f which differ enormouslyin charafter, 
circumstances, classed to-day with quacks who rejoice in 
the possession of bogus degrees, and to-morrow fees which 
should come to them are pocketed by men who ruin the 
title of “ chemist ” by borrowing it. And yet the remedy 
for these evils is in our own hands, and it is only neces¬ 
sary to following out some such plan as that so ably 
indicated by Dr. Wright, to effectually enhance the 
professional status of chemists. 

In commenting on Mr. Allen’s letter, you, Sir, have 
shown the undesirability to take the Society of Public 
Analysts as the nucleus of the proposed Chemical Guild I CHEMICAL NOTICES FROM FOREIGN 

Association, and this view I venture to think, will be 

but the effect is always the same, no matter if the water 
be soft or hard. 

If any one could enlighten me why ten minutes boiling 
should create this great difference, they would confer a 
boon.—I am, &c., 

Frank Ranger. 
47, and 20, Botolph Lane, E.C., 

March 7, 1876. 

or /association, ana tins view 
endorsed by most analytical chemists, for the reasons you 
have specified. 

Further, as Dr. Wright has shown, the Chemical 
Society occupies very distinct ground from that which 
should be covered by the proposed guild ; therefore, any 
attempt that should be made to establish such an institu¬ 
tion must come from the body of chemists themselves. 

While, however, nearly every chemist of any repute 
could furnish abundant evidence of the evils attending the 
present non-organised state of the profession from his 
own history, it is matter of wonder that no steps have 
been taken hitherto to cure these evils. 

To successfully work out such a scheme as that 

SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hehdomadaires des Seances de VAcademie 
des Sciences. No. 7, February 14, 1876. 

Ethers of the Hydracids.—M. Berthelot. 

Formation of the Amides,—M. Berthelot. 

Hyposulphite of Potassa.—M. Berthelot.—Three 
thermo-chemical papers, to which justice could not be 
done in an abstraction. 



Patents, 108 

Laws of Gases.—M. D. Mendeleeff.—The author 
endeavours to find a closer approximation than the laws 
of Mariotte, of Gay-Lussac, and of Ampere and Avogadro. 

Isomeric Rosanilins.—M. A. Rosenstiehl.—Reserved 
for insertion. 

Optical Inactivity of a Reductive Sugar Present in 
Commercial Products.—MM. Aime Girard and Laborde. 
—A reply to M. Maumene’s complaint that the authors 
have ascribed an opinion, which he claims, to M. 
Dubrunfaut. 

New Element in the Determination of Chemico- 
Calories.—M. Maumene.—The author shows that liquids 
of widely different characters experience a molecular 
alteration without any change in their nature. The effect 
of heat—a purely physical influence—gives them a species 
of temper, during which their chemical reactions show 
abnormal numbers of chemico-calories. 

New Acid Pre-existing in the Recent Milk of 
Mares.—M. J. Duval.—The author has discovered in 
mare’s milk a proximate principle not found in the milk of 
ruminants. Equinic acid crystallises in groups of small 
needles, not volatile without decomposition, of a fragrant 
odour and peculiar taste. Its reactions with nitrate of 
silver, perchloride of iron, chloride of gold, &c., distinguish 
it from hippuric acid. 

Revue Universclle des Mines, de la Metallurgies de 
Travaux Publics, des Sciences ct des Arts Appliques a 
rindustrie, November and December, 1875. 

This issue contains no chemical matter. 

Chemical News, 
March 10,1876. 

a communication from P. Sinibaldi, Paris.) January 13, 1875. 
—No. 136. This invention relates to a novel method of and apparatu s 
for preventing explosions of the gas generated from petroleum and 
other like gaseous and inflammable materials in the storage or trans * 
port, or measuring and delivering of the same. The said inventio n 
consists, first, in storing the oil or spirit in a vessel in such a manner 
that to be withdrawn therefrom it must be displaced by the introduc* 
tion of another liquid of different specific gravity, so that there is 
never any empty space in the vessel above the gaseous liquid, and 
therefore no gas can be generated from the said liquid in the vessel. 
The said invention also consists in apparatus composed of a cistern or 
reservoir of iron or other suitable material in which the petroleum 
and other oil or spirit is stored, and from which the same is drawn off 
ready measured. 

Improvements in the manufacture of sulphates, and in apparatus 
employed therefor. J. Hargreaves, Widnes, Lancaster. January 14, 
j875- No. 147. This relates to the well known direCt aCtion process 
for the mannfaCture of sulphates of soda and potassa, and consists 

First. In making each joint of the sulphurous acid flues pass through 
a box or well containing fine sand or like material. Second. In form¬ 
ing the pyrites burner doors of a fire-brick tile or non-conduCting 
material contained in a frame. Third. In placing the converting 
chambers in series back to back, and passing the sulphurous acid flue 
between them. Fourth. In superheating steam before admixture with 
the sulphurous acid by passing such steam through a chamber of 
finished sulphate, and in drawing air from a chamber of finished sul¬ 
phate through a newly-charged chamber. Fifth. In using vessels of 
water to cool, when too hot, the gases issuing from the exhauster, and 
heat such gases when too cold. Sixth. In forming the enclosing walls 
of pyrites burners double,_ and passing steam through the space 
thus f rmed, such steam is afterwards mixed with the sulphurous 
acid; in making openings from the said space into the pyrites burners, 
and in passing steam through the pyrites burners. Seventh. In 
using an Archimedean screw, continuous scrapers, or travelling 
aprons to withdraw finished chloride from the chambers. Eighth. In 
passing the evolved gases through cooling syphons placed between 
the exhaust and the condensing tower. Ninth. In consolidating and 
breaking salt by passing such salt on an endless band between rollers 
through a heating chamber, and finally through breakers rollers. 

MEETINGS FOR THE WEEK. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the preparation and treatment of soaps, and in com- 
btnining therewith certain vegetable, farinaceous, or equivalent natural 
matters; also in apparatus or means therefor; parts of which improve¬ 
ments are applicable to other soaps. W. Green, St. Laurence, Thanet, 
Kent< January I3> i&75-—No. 129. This invention consists in the 
production ot soaps possessing emollient and curative properties, by 
the admixture therewith of a larger percentage than heretofore em¬ 
ployed of seaweed or exVadts thereof, or similar or equivalent matters 
or saponified wheaten flour or similar matters, together with soluble 
glass, liquid quartz, silicate of soda, or the aqueous solution of any of 
the chemical or commercial varieties and forms of silicates of soda or 
potassa, and other ingredients, as rosin, borax, steatite, &c., which, 
while assisting to give firmness to such soaps, will not neutralise the 
properties of the seaweed or equivalent matters employed; also the 
production for such purposes of a saponaceous fluid or paste by the 
admixture with seaweed or equivalent matters of ingredients as before 
described, together with saponified or partially saponified farinaceous 
vegetable, animal, mineral, bituminous, or other cheap or refuse 
saponifiable matter. Several processes are described, showing 
special modes of applying the invention to ordinary household soaps, 
also to perfumed, coloured, medicated, farinaceous, glycerine, tar 
saccharine, “ milling,” and other special or fancy soaps, and soap- 
powder. A mode is also described of mixing such matters with soap 
made by the cold process, and also by grinding, or equivalent means 
without melting. The inventor further claims the admixture of such 
matters with all kinds of soaps, however made, when from 50 to 100, 
or from 100 to 300 per cent and upwards of seaweed, or extracts or 
equivalent matters are employed. The invention also comprises cer¬ 
tain modes of treating seaweed or similar matters for obtaining 
mucilage, pulp, or powder; also the use of vacuum-pans or other 
apparatus for boiling or melting such soaps or fluids at a low tem¬ 
perature; also the use of stirring or agitating appliances driven by 
power in the manufacture or treatment of such soaps or fluids; also 
certain apparatus for ornamenting such soaps, consisting of appliances 
lor interlacing, plugging, pouring, cutting, and figuring, which appli¬ 
ances are applicable to other soaps; certain terms as, “ seaweed soap," 
and equivalent appellations are employed for distinguishing those 
soaps from others. 

Improvements in the purification of coal-gas. Major-General Scott. 
L.B., Ealing, Middlesex. January 13, 1875.-N0. 135. The objects ol 
this invention are (x) the removal of the carbonic acid from the ga« 
by means of magnesia; (2) the breaking up of the bisulphide oi 
carbon; and (3) the abstraaion of the carbonate of ammonia from the 
gas-liquor. 

A n improved method of and apparatus for preventing the formation 
find explosion of gas in the storage, transport, and delivery of gaseow 
or inflammable oil or spirit. G. R. F. Sinibaldi, New Cross, Kent 

Saturday, nth.—Physical, 3. “Influence of Light on the EleCtri c 
Conductivity of Selenium, and on a Selenium 
Photometer,” by Prof. W. G. Adams, F.R.S. 
“ On some Problems connected with the Flow 
of Electricity in a Plane,” by O. J. Lodge. 

Monday, 13th.—Medical, 8. 
- London Institution, 5. 
- Royal Geographical, 8.30. 

Tuesday, 14th.—Civil Engineers, 8. 
- Royal Institution, 3. " On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
- Society of Arts, 8. (African SsCtion). “ The Dia¬ 

mond^ Fields of South Africa, and their Influence on 
the Native Races of the Neighbourhood,” by J. B. 
Currey. 

Wednesday, 15th.—Society of Arts, 8. "A New Bridge for Pro¬ 
viding for the Traffic across the Thames below 
London Bridge,” by Frederick Barnett. 

- Meteorological, 7. 
- Society of Public Analysts, 6. “The Determi¬ 

nation of Quinine in Organic Liquids,” by A. H. 
Allen, F.C.S. “On an Abnormal Sample of 
New Milk,” by J. H. Pattinson. “ The Deter¬ 
mination of the Melting-Point of Butter and 
Other Fats,” by T. Redwood, Ph.D. “ On the 
Detection of Alum in Bread,” by J. A. Wanklyn. 
“ On the Analysis of Butte,r” by J. Muter, 
Ph.D., M.A. 

Thursday, 16th.—Royal, 8.30. 
- Royal Institution, 3. “ Polarised Light,” by Mr. 

Spottiswoode. 
- Royal Society Club, 6.30. 
- London Institution, 7. 
- Zoological, 4. 
- Chemical, 8. “Experiments with Crystallised 

Glycerin,” by Dr. Roos. “ Notes on the Fatty 
Acids, and on a suggested Application of Photo¬ 
graphy,” by VV. H. Hatcher. “ On Stibine,” by 
F. Jones. “ On the Use of Platinum in the Ulti¬ 
mate Analysis of Carbon Compounds,” by Ferdi¬ 
nand Kopfer. “ The Action of Sulphuric Acid on 
Naphthalen,” by Dr. Stenhouse and Mr. Groves. 
" ACtion of Organic Acids and their Anhydrides 
on the Natural Alkaloids,” by Mr. Beckett and 
Dr. Wright. 

Fridai, 17th. Royal Institution, g. “ Feudal Property on the Eve 
ot French Revolution,” by Sir H. Maine. 

- Society of Arts, 8. Chemical Settion. “The Pre¬ 
paration of Dextrin-Maltose (Malt-Sugar), and its 
Use for Brewing and other Purposes,” by W. Valen¬ 
tin, F.C.S. 

Saturday, 18th.—Royal Institution, 3. “ Human Senses,” by Prof. 
Robertson. 
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DISCOVERERS AND ? 

“ Sic vos non vobis mellificatis apes.” 

It has more than once fallen to our lot to vindicate the 
claims of original discoverers in the pages of this journal. 
It sometimes happens that the same discovery is made by 
two men quite independently of each other. In such cases, 
although both may deserve equal credit, he who can prove 
priority of publication is acknowledged to be entitled to 
the honour attending the discovery. 

It also sometimes happens that a discoverer, after his 
results have been not only published, but fully discussed 
in the scientific journals, finds them re-discovered, and laid 
before some illustrious society as an entire novelty, with¬ 
out the slightest reference to his labours. We have even 
known the “ conveyer,” as in the case of thallium, to 
accuse the original discoverer of appropriation. 

It is not many years since we drew the attention of our 
readers to the fad of the well-known process of Parkes for 
the volumetric determination of copper being claimed by 
M. de la Follye as an improvement of his own upon the 
sulphide of sodium process of Pelouze, and, strange to 
relate, Pelouze himself adually described it as such in a 
memoir read before the Academy of Sciences. So far as 
we know—we shall be glad to be correded if we are wrong 
—this claim has never been withdrawn, notwithstanding 
the indignant protests of German as well as English 
chemists. Now it is not to be expeded that one man will 
surrender his claim until priority of discovery has been 
clearly established by another; but let this once be done, 
and he who desires to ad honourably will at once concede 
to his rival the honour due to him. To ad otherwise is 
dishonourable in the highest degree ; nor is it, in our 
opinion, less dishonourable for one scientific man to 
endeavour to injure, or detrad from, the reputation of 
another. We can understand feelings of national pride, 

!n January, i876, u w^ announced by the Secretary* 

?PrnfGn^a lSter Vjterary and P^°sophical Society 
(Prof. Osborne Reynolds and Mr. Baxendell) that htth£ 
next meeting Prof. Osborne Reynolds would exhibit aJjS 
explain Crookes’s Radiometer. In the repod o 
meeting on the 25th January, however, the instrument i« 
described as “ Geissler’s light-mill.” On the 17th Februarv 
it is announced by circular that at a meeting o( the Society 

n the 22nd inst. Prof. Reynolds will show some further 

light mills'!'' reference t0 the aai°n of “ Geissler’s 

inftr%-omS°/LUnKCqUainted Whh the circumstances might 

Sr 
bear' radiometers so as to 

by the inventor through Pro?. Zollneff The litter dj” 

->?As re^dTlhe'name^f iUt0?raPh letter, declares 

Radiometer’ts tt only'Uabfe appdS' 

It is, to say the least, an unfortunate coincidence that 
the gentleman who has thought fit to emnlnv thio 1 

nomenclature has, with reference to theP dfecoverv in 
quest,on, scarcely shown the candour and courted 

the" read^nl oTThe fil ChemiCal disc“ssio"s- Aft/r 
Prof Osborne RV.-nr,A PaPer at the Royal Society 
i rot. Us borne Reynolds, in a letter to the editor of 
Nature, and in a paper which was read before the Roval 

society on June 18, 1875, gave it as his oMnion tha^Thl 
results we had obtained were in part due^o evaporation 

to Nature, and in a leflure delivered before theVhysical 

cZlL7 We brOU®ht &™arf what wi 
posed explanation. We'statei'f't'hlTn a"a,nst this SUP- 

hat thePrepulsio„ cSU^^tT^SSSTvZ 
to impadl upon the surface of the moving mass and not 

““”d"‘.ly-.throuSh .^e intervention of air currents! 
and jealousy of national interests, leading men to leave no 0ctuuuiuuv rnrrmcm thQ • , . - ,-- 
stone unturned in their endeavour to claim priority of electricitv^r Pv3,fh intervention of- air currents, 
discovery for a fellow-countryman, but we utterly fail to } did not wish ttHnSstn™” and condensation, but that we 
c.omnrehend thp mnliup wluVli nmmnto o j , . insist upon any theory of our own our nhiprP- 

bemg to ascertam fafts, varying the conditions of eich 
experiment, so as to find out what are the necessary and 
what the accidental accompaniments of the phenomena 
By working steadily in this manner, lettino each arm,„ 
experiments point out the direflion for fhe nexfgroun 
and following up as closely as possible, not onlylhfmafn 
me of research, but also the little bye-lanes which S 
lead to the most valuable results, after a time the faiq. *n 
group themselves together and tell S Twn ta f 
conditions under which the phenomena invariably Jcur 

mu!hgdieffictuhlV:WS- and the the°ry Wi" wS 

lastVlf. ^‘tutht0^0^tUgU$‘ 

Is1eSlfS,VH ‘d dhe body which enabled it to propel itself. He did not desire to throw 0r u propel 

work of Mr. Crookes, but the latter should no?l?0d»c\ 
facts to subvert preconceived notions of the nature of 

things, and deprecate explanations being given n accorf 
wl'.h Pr,nc‘P'es. previously well established.” 
Whether or not in what we have stated oT-w-. 

fairly be charged with deprecating eXplanationrZtn7n 
accordance with principles previouslv well ? 
leave to the judgment of ouTreadersf cstabI‘sh=d, we 

Since our earlier researches we have vastly improved 
t le apparatus, and carried out numerous experiments the 
results of which are embodied in three subsequent papers 

comprehend the motive which prompts a man to shift the 
credit of a discovery or an invention from a fellow- 
countryman to a foreigner. At the risk of being accused 
of obtrusiveness and egotism we feel bound to aSk if this has 
not been the course pursued by Prof. Osborne Reynolds 
in his several notices of the Radiometer at the Man¬ 
chester Literary and Philosophical Society. Prof. Osborne 
Reynolds we have always regarded as a man of singular 
ability, a physicist who, by earnest study and close appli¬ 
cation, has attained to an honourable position in the 
scientific world. His opinion on subjects connected with 
mechanical and physical science deservedly commands 
attention, and it is because we entertain these views of 
his scientific attainments that we think it necessary to 
point out what would seem to be a studied injustice un¬ 
worthy of his present position. 

i The facts of the case are simple. In December, 1873, 
the first part of a paper “ On Attraction and Repulsion Re¬ 
sulting from Radiation ” was read before the Royal Society. 
The experiments therein described led to the construction 
of an instrument, which is now well known as Crookes’s 
Radiometer, which was first exhibited at the Soiree of the 
Royal Society on the 7th April, 1875, In December, 1875, 
our attention was directed to an advertisement in Nature, 
in which Mr. Browning announced that he had been 
appointed sole agent for a new Radiometer made by Herr 
Geissler. We at once called on Mr. Browning, and he 
saw that the advertisement gave undue credit to Herr 
Geissler, and readily made the necessary alteration. 

* Bristol Daily Post, September 1, 1875. 
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read before theRoyal Society. The radiometers first made 
are clumsy in the extreme compared with those we now use, 
and we have long discarded the use of instruments made 
of metal or talc, which substances, being used by 
Geissler, give rise to varying results. Is it not then 
a further injustice for Prof. Osborne Reynolds to attempt 
to explain away our results because they differ from those 
obtained by him in his few experiments with an instru¬ 
ment vastly inferior to that used by us ? We are informed 
that at the meeting of the Literary and Philosophical 
Society, to which we have referred,he exhibited an apparatus 
to prove that the whole matter was a simple mistake of 
ours, and that what we thought to be an effeCt of light was 
merely an effeCt of heat, and that he had demonstrated by 
this apparatus that the heat generated by the impul¬ 
sion of the light upon the vanes of Geissler’s light-mill 
was sufficient as heat to produce all the effeds we have 

obtained. 
Our correspondent says the description was not so clear 

as it might have been, and he is not certain that he has 
corredly described Prof. Osborne Reynolds’s present 
theory. We shall therefore refrain from making any 
remark upon it until we are in possession of an authentic 
report, but from what we can gather Professor Reynolds 
seems to have arrived at an opinion which is contained 
in a paper communicated by us to the Royal Society some 
time ago, in which we entered very fully and experi¬ 
mentally into the question of light or heat in connection 
with these phenomena, and gave reasons for supposing 
that the rays of light falling on the blackened surface were 
lowered in refrangibility and converted into thermometric 
heat, the motion being conneded with the radiation of 
this heat back again. 

We have repeatedly stated that the subjed is surrounded 
with mystery, and nothing gives us greater satisfaction 
than to know that other scientific men are working at it 
and endeavouring to elicit new fads. The great incentive 
for scientific men to prosecute original research should be 
the discovery and development of new truths and the ela¬ 
boration of old ones. The cause of science will be best 
promoted by its workers being eminent for their candour 
and courtesy, as well as for their scientific attainments. 

PAPYRUS EBERS: 

THE EARLIEST MEDICAL WORK EXTANT. 

By H. CARRINGTON BOLTON, Ph.D., of New York. 

(Concluded from p. 92.) 

The recipes and prescriptions contained in this treatise 
are evidently colleded from various sources, some of them 
being quoted from still more ancient writings. It bears 
internal evidence of having been used in the healing art, 
for the word “ good ” occurs in the margin in several 
places, written in a different handwriting from the body 
of the work, and with lighter coloured ink. 

Ebers thinks the compilation was made Lby the'College 
of Priests at Thebes, basing his conjedure partly on the 
locality in which it was discovered. The other great 
Egyptian Universities were located at Memphis, Helio¬ 

polis, Sais, and Chennu. 
Ebers gives a synopsis of the contents of the entire 

work, and a literal translation of the first two pages of 
the roll, reserving a commentary and fuller translation for 
a future publication. A hieroglyphic translation of a 
portion of the Hieratic manuscript also accompanies the 
plates; the latter, 107 in number, are faithful and beauti¬ 
ful reprodudions of the original papyrus, in the same 
yellow-brown colour. The second volume contains a 
Hieroglyphic-Latin Glossary by Stern. Before proceeding 
to give details of its contents, one more peculiarity is 
worth mentioning. Though the pages are carefully 
numbered, the figures 28 and 29 are omitted, while the 

text is continuous. Ebers conjectures that the writer 
either accidentally forgot his count, or abstained from 
using these numbers for superstitious reasons, the discus¬ 
sion of which we cannot here enter upon. 

As already remarked, the work is divided into chapters 
or sedions. We cannot give Ebers’s synopsis in full, but 
a fair insight into the charader of the treatise may be 
obtained from the seleded headings of sedions, and 
extrads here following :— 

Contents of Papyrus Ebers. 

Headings of chapters (seleded). 

The numbers refer to the pages of the papyrus. 

1. Of the preparation of medicines. 
25. Of salves for removing the uhau. 
47. Catalogue of the various uses of the Tequem tree. 
48. Medicines for curing the accumulation of urine and 

diseases of the abdomen. 
55. The book of the eyes. 
65. Medicaments for preventing the hair turning grey, 

and for the treatment of the hair.* 
66. Medicines for forcing the growth of hair. 
79. Salves for strengthening the nerves, and medicines 

for healing the nerves. 
85. Medicines for curing diseases of the tongue. 
89. Medicines for the removal of lice and fleas. 
91. Medicines for ears hard of hearing. 
99. The Secret Book of the Physician. The science of 

the beating of the heart, and the science of the 
heart as taught by the priestly physician Nebsecht. 

Ebers encountered immense difficulties in the work of 
deciphering this papyrus ; as an example of the obstacles 
met, he gives the following literal translation of a 
diagnosis beginning on Plate XXXVI., line 4:— 

“ Rules for the re liet, that is, suffering in the pit of the 
stomach (pylorus or cardia.) When thou findest anybody 
with a hardening of his re het, and when eating he feels a 
pressure in his bowels (chet), his stomach {het) is swollen, 
and he feels ill while walking, like one who is suffering 
from heat in the back, tan nu peht, then look at him when 
he is lying outstretched,* and if thou findest his bowels 
hot and a hardening in his re het, then say to thyself, this 
is a liver complaint, sepu pu n merest. Then make thyself 
a remedy according to the secrets in botanical knowledge 
from the plant pa chestet and from scraps of dates. Mix 
it and put it in water. The patient may drink it on four 
mornings to purge his body. If after that thou findest 
both sides of his bowels {chet), namely, the right one hot, 
and the left one cool, then say of it: That is bile. Look 
at him again, and if you find his bowels entirely cold, 
then say to thyself: His liver (? merest) is cleansed and 
purified ; he has taken the medicine, sep nef sep, the 
medicine has taken effeCt.” 

The following is the translation of the first four lines of 

Plate I. 

“ The Book begins with the Preparation of the Medi¬ 
cines for all portions of the body of a patient. I came 
from Heliopolis with the Great Ones from Het aat the 
Lords of Protection, the Masters of Eternity and Salva¬ 
tion. I came from Sais with the mother-goddesses who 
extended to me protection. The Lord of the Universe 
told me how to free the gods from all murderous diseases.” 

The work abounds in prescriptions, of which the follow¬ 

ing are samples :— 

“ Beginning of the Book of Medicines. To remove 
illness from the stomach. 

“Rub up the seed of the Thehui plant with vinegar, 
and give the patient to drink. 

( ,* Verily, “ there is nothing new under the sun” (Eccl. i. 9); hair 
invigorators, hair dyes, pain killers, and flea powders, were evidently 
fashionable 3400 years ago ! 

+ It is curious to note here, that (according to Dunghson) Diodorus 
states, the priestly physicians of Egypt formed their diagnosis prin¬ 
cipally on the position which the patient assumed in bed. 
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“ The same for sick bowels. 

Caraway seed .. 
Goose fat. 
Milk. 

Boil, stir, and eat. 

The same. 
Pomegranate seed .. 
Sycamore fruit (?) .. 
Beer. 

“ Treat as above.” 

-fa drachm. 
i 
8 »> 

i tenat. 

i drachm. 
o 

JL 
8 ) I 

i tenat. 

In the original, the arrangement of the substances and 
quantities in two columns is the same as here given. 
The weights are written in red ink. 

Other prescriptions contain reference to pills made by 
mixing certain substances with honey and rolling them 
into little balls. 

The weights and measures in this unique work deserve 
a more lengthy notice than space will permit. A series 
of special signs indicate measures of volume, and figures 
with dots above them represent weights. The unit of 
weight employed is believed by Ebers to bear a close 
relation to the later Arabic Dirhem or Drachm, which-is 
equivalent to about 48 English grains. But owing to the 
smallness of the quantities given in the recipes, the unit 
is probably double the drachm in value. This unit and 
its divisions are represented in hieroglyphics thus :— 

One di-drachm 

One-eighth di-drachm 

One-sixteenth di-drachm 

One thirty-second di-dracbm 

finn " 

When equal parts of the components of a prescription 
are taken it is indicated by a light, short, vertical dash, 
placed opposite each substance thus, I. 

The writer failed to deteCt any sign at the beginning of 
the several recipes equivalent to the now used by 
physicians, and which, though generally regarded as the 
initial letter of the Latin word Recipe = take, has also 
been referred to an Egyptian source. This is said to 
have been originally the same as the symbol of Jupiter If., 
and to have been placed at the beginning of formulae to 
propitiate the King of the Gods that the compound might 
adt favourably. 

The symbols in common use for scruples 9, drachms 5, 
and ounces are said to have been derived from inscrip¬ 
tions on the ancient monuments of Egypt, and the resem¬ 
blance of our sign for drachm to that of the £ tenat, is 
certainly very striking. 

Ebers states in his Preface, that notwithstanding there 
are to be found in this great work many incantations and 
conjurations, from which the priestly physicians could not 
abstain, still there is no hocus-pocus nor gibberish in it ; 
on the contrary, it shows that it was possible to write in 
the 16th Century B.C., complex recipes, and that they 
understood how to administer with care the medicines 
prescribed. Moreover, sorcery was forbidden in ancient 
times in the strongest manner, and the alchemistic Magi 
were punished in the reign of Rameses III. with death. 
The art of the physician was lost in the post Christian 
era. Science became more and more tinged with magic, 
and was gradually obscured and degraded by it. 

We cannot do better, in conclusion, than to quote the 
testimony of the learned Librarian of the Astor, with 
reference to the intrinsic value of this papyrus; he 
says.— 

“ It is hardly possible to exaggerate the literary, scien¬ 
tific, and historical importance of this remarkable docu¬ 
ment. It is the largest, best preserved, and most legible 
text in the language of Hieroglyphics, and does not speak 
vaguely of incomprehensible and fantastic ideas, but 
furnishes indubitable insight into different phases of the 
life of the ancient Egyptians.” 

One sixty-fourth di-drachm Onnll 
Hnn 11 

DETERMINATION OF VERY SMALL AMOUNTS 

OF COPPER. 

The fractions fa, fa, fa, always recurring, and fa 
predominating, a quaternary arrangement which was 
superstitiously regarded as beneficial. 

The unit of volume is thought to be the tenat, which is 
equivalent to six-tenths of a litre. This unit and its sub¬ 
divisions are represented by arbitrary signs of which the 
following is an attempt at reproduction :— 

Unit or tenat 
1 

i » Oy or 

1 
+ 

i „ % 

£ + £ or 1 ,, 
+' 

i + * or | „ + + 

£ + h °r fa >> 
+ — 

i + iorf „ x3 

By J. M. MERRICK, B.Sc. 

In the researches of M. Bergeron and l’H6te,* upon the 
occurrence of very minute quantities of copper in the 
human organism, these savants employed a colorimetric 
test based upon the blue tint which ammonia gives with 
salts of copper, and constructed a scale of colours, show¬ 
ing from 2 m.grms. down to 0-5 m.grm., and state that if 
the quantity of copper is less than 0-5 m.grm. the colour 
method fails to indicate it, but yellow prussiate of potash 
still gives the characteristic red colouration. 

I would here add to this statement the outline of a 
gravimetric method which, in very numerous trials, has 
led, in my hands, to what I consider trustworthy results, 
even when the amount of copper present was very much 
less than 0-5 m.grm. 

It consisted, simply in concentrating to a very small 
bulk the solution suspected to contain copper, and then 
depositing the copper, if present, upon platinum, by the 
battery. I used for a depositing cell a very small test- 
tube, on a foot cut off, so as to give a vessel about 1 h inches 
deep. Into this was introduced the solution acidified 
with sulphuric acid, and a platinum anode and cathode— 
each about 1 inch long, and |th of an inch or less wide— 
were hung face to face, and very close together, and, the 
circuit being completed, very satisfactory depositions of 
copper were obtained with incredibly minute quantities of 

1 * Comptes Rendus, lxxx., p. 268. 
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the metal. The amounts were determined by the increased 
weight of the cathode (which was provided with a platinum 
wire soldered on with gold, by which it was conveniently 
hooked on to the balance), and by the loss in weight of the 
same on washing it with nitric acid. The platinum was 
polished and heated red-hot before the first weighing, and 
then gently heated before hanging in the solution. The 
contrast in colour between deposited copper and bright 
platinum is, of course, striking and characteristic. In 
this way o-i m.grm. of copper may be, I believe, safely 
determined, while for mere qualitative analysis this me¬ 
thod may be employed where the amount is even smaller. 
b Laboratory, 59, Broad Street, Boston, U.S.A., 

February 14,1876. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 91.) 

Being cooled to the temperature of spring-water it passes 
into an expansion piston-machine, where it yields power 
in the same manner as steam. In consequence of the 
great expansion there is a considerable fall of temperature 
(see below), sometimes reaching —20“ to — 30°. p The gas 
as it escapes from the machine can be used for cooling 
any article, for producing ice, and, finally, it may serve 
for the manufacture of soda-water. The machine shown 
at the Exhibition was two-horse power. The cost of the 
gas is said to be quite covered by the value of the cop¬ 
peras produced ; 1 cwt. sulphuric acid (costing 5 florins 
Austrian) and i.cwt. iron-spar (1 florin 50 kreutzers, to¬ 
gether 6 florins 50 kreutzers) yielding 240 lbs. copperas 
(at 3 florins per cwt.), worth 7 florins 20 kreutzers. The 
idea of this combination is doubtless ingenious, and in 
individual cases it may prove remunerative in practice, 
but for general‘application it is not suitable. One cwt. 
iron-spar yields about 20 kilos, carbonic acid, which, at a 
pressure of 5 atmospheres, represent 2 cubic metres. On 
expansion to 1 atmosphere this quantity can theoretically 
produce at most a working-power of 170,000 kilogram- 
metres, equal 1 horse-power for about half-an-hour. By 
expansion the gas loses about 200 heat-units, and at the 
outside the same amount is available for the production of 
ice, yielding not more than 2 kilos. Hence it is plain that 
exceedingly large quantities of materials are requisite, and 
that it would be difficult to find a sufficient demand for the 
copperas. The escaping carbonic acid, also, can be but 
very partially utilised in the manufacture of so'da-water, 
and would require for this purpose to be compressed anew, 
so that it would appear more advantageous to pass it at 
once into the water as it issues from the generator. 

If the carbonic acid is "used for making soda-water as it 
issues from the ice-receiver, the absorption would take 
place at about —50, under a pressure of 33 atmospheres, 
or about six times more than is necessary. The power 
which the machine must exert to produce this superfluous 
pressure is totally wasted. The latent vapour-heat of 
carbonic acid is certainly not yet known, but even if it 
were high (which, from the great specific gravity, is im¬ 
probable) enormous quantities of carbonic acid would be 
required to produce only a moderate yield of ice, far larger 
than there is any prospeCt of utilising in the manufacture 
of effervescing beverages. We can therefore prognosticate 
no success for the above-mentioned apparatus, and con¬ 
sider that the use of carbonic acid in a circulatory process 
would be more rational. 

Berichte iiber die Entwickelung der Chemischen 
Wahrend des Letzten Jahrzehends.” 

Industrie 

The Ammonia Machine. 

At common temperatures ammonia is a gas; under 
pressure it may be condensed to a liquid. The tempera¬ 
ture and pressure of liquid ammonia, accordingto Regnault, 
are respectively as follows :— 

Temp.— -f-400 +200 oc — 20° —30° — 40° C. 
Pressure— 15*5 87 4^4 1-84 ri6 07 atmos. 

Ammoniacal gas is readily soluble in water, which at o° 
it saturates with 1050 volumes, or o'8j5 in weight. At 
200 water absorbs 654 vols., or 072 of weight, a little more 
than half its own weight. In this state it forms the liquid 
ammonia of commerce. The absorption is attended with 
a considerable rise of temperature, whence the latent heat 
of ammoniacal gas may be calculated as 500°, or close 
upon that of steam. The gas absorbed by water can be 
entirely expelled by the application of heat. A decrease 
of pressure has the same effect, in which case the tem¬ 
perature falls. 

(To be continued.) 

ON THE 'ACTION OF METALLIC MAGNESIUM 
ON CERTAIN METALLIC SALTS. 

By SERGIUS KERN, St. Petersburg. 

In my paper inserted in the Chemical News (vol, xxxii., 
p. 309) I gave some preliminary remarks on the aCtion of 
magnesium on some salts, viz., on cobalt chloride and 
silver nitrate. In this paper I will describe further expe¬ 
riments on the same subject. 

Concentrated solutions of salts were used (about 40 c.c. 
for every experiment) : they were left in contact with 
magnesium ribbons, 0*05 metre long, for about thirty to 
forty hours. 

1. In a solution of lead nitrate magnesium is quickly 
covered with metallic lead, in the form of a very fine 
powder, which is soon converted into lead hydrate 
[Pb(OH)J. 

2. Strontium salts require much more time to be de¬ 
composed. A concentrated solution of strontium chloride 
was in contact with magnesium for two days : a white 
precipitate was obtained, which was found to be strontium 
hydrate. The decomposition may be explained by the 
following formula:— 

SrCl2 + Mg+2H20 = Sr(0H)2+MgCl2 + H2. 

3. Mercuric chloride in contact with magnesium gives 
a greyish precipitate, which when ignited turns red. This 
precipitate is a third form of mercuric oxide, which has 
hitherto been known in two forms—as red and yellow 
precipitates. This third form is obtained during this re¬ 
action as follows:— 

HgCJ2+Mg+ H20 = HgO + MgCl2 + H2. 

4. When magnesium is brought in contact with a solu¬ 
tion of platinum chloride, hydrogen is evolved very rapidly. 
After about twenty to twenty-five hours a black precipi¬ 
tate was obtained, which proved to be a mixiure of metal¬ 
lic platinum in finely divided state (platinum-black) and 
black platinum oxide (Pt02). On leaving this precipitate 
for some hours in contact with water, the brown hydrate 
of platinum was obtained [Pt(OH)4], 

5. With a solution of ferric chloride magnesium is ra¬ 
pidly decomposed, and ferric hydrate is formed by the 
reaction :— 

Fe2Cl6-f3Mg+6H20 = Fe2(0H)6+3MgCl2+3H2. 

6. Magnesium with zinc salts evolves hydrogen very 
slowly. A solution of zinc chloride was used, and after 
ferty-eight hours a small amount of zinc hydrate was ob¬ 
tained, owing to the decomposition of the zinc salt. 

7. In a solution of natrium chloride magnesium also 
evolves hydrogen very slowly. This salt is converted 



CMarchAi7(^876S’} Light and Heat and the Electric Conductivity of Selenium. 113 
during this reaction into natrium hydroxide (HNaO). In 
such a solution red litmus-paper quickly turns blue. 

These experiments show that most of the salts by the 
aCtion of magnesium are transformed into their oxides or 
hydrates. It is very remarkable that such stable com¬ 
pounds as strontium chloride and natrium chloride are 
easily decomposed into their corresponding hydrates. 
The reaction of magnesium on mercuric chioride, yielding 
mercuric oxide in a new third allotropic form, is also very 
interesting. 

If magnesium is ever prepared cheaply enough it will 
be a very good substitute for other metals in the construc¬ 
tion of galvanic cells. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

March n, 1876. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were elected Members of the 
Society:—W. H. Coffin, T. D. Humpidge, and the Rev. 
G. H. Hopkins. 

Prof. W. G. Adams gave an account of some researches 
on which he has been engaged in connection with the 
influence of light and heat on the eleCtric conductivity of 
selenium, and exhibited numerous experiments in illustra¬ 
tion. The subject has also been studied by Lieut. Sale 
and Dr. W. Siemens, of Berlin, and as a general result it 
is found that, after it has been kept in the dark, the 
resistance of the metal is diminished by exposure to light. 
The effeCt, however, both of heat and light, is different in 
the several states through which the metal passes. Thus, 
when a piece of amorphous selenium is gradually heated 
to about ioo° C., kept at this temperature, and slowly 
cooled, its resistance at first is so great that it cannot be 
measured by the ordinary arrangement; but as its tem¬ 
perature increases the resistance diminishes, and increases 
again more slowly when the metal is allowed to cool. 
The resistances of several pieces, which at the higher 
temperature were from 1 to 3 megohms, were found to be 
from 100 to 130 at the ordinary temperature. If this 
selenium be placed in a paraffin bath, and heated, its re¬ 
sistance diminishes, and when the temperature is kept 
constant above 140° C. for some hours, and the metal is 
then slowly cooled, it assumes a crystalline structure, and 
its resistance diminishes as it cools. The resistance of 
such selenium, at ordinary temperatures, increases with 
the temperature. The effeCt is more marked as the tem¬ 
perature of the paraffin bath is increased. In studying 
the effeCt of light, the metal—which had been heated to 
140° C.—was exposed to a candle at distances of 1, J, and 
^ metre. The initial resistance being 115,500 ohms, the 
readings in these three cases were 112,000, 108,700, and 
101,500. Deducting each from the initial number, we have 
3500,6800, and i4,ooooh'ms asthechanges ofresistance due 
to exposure at these distances. Hence the effeCt of light 
varies inversely as the distance, or, what amounts to the 
same thing, direCtly as the square root of the illuminating 
power. These considerations have led Prof. Adams to 
suggest the use of selenium for comparing the illuminating 
powers of different sources of light, and he exhibited the 
arrangement which he proposes to use for this purpose. 
The aCtion of light of different degrees of refrangibility 
was then exhibited by allowing the light from several 
parts of a speCtrum of the eleCtric lamp produced by a bi¬ 
sulphide of carbon prism to fall on the metal, the remainder 
being cut off by means of a screen in which there was a 
narrow slit. The violet light gave a deflection of about 
two divisions on the screen, the greenish yellow four, the 
orange-red five and a half, and the deep red nine divisions. 

The effects produced by the greenish yellow and the deep 
red are at times nearly equal. It may easily be shown by 
raising the temperature of the metal that the effeCt of light 
on its conductivity is essentially the same in kind at alow 
and moderately high temperature. The faCt that light and 
not dark heat produces the observed effeCt has been shown 
by sending the beam through solutions of iodine in bisul¬ 
phide of carbon, when a very small effeCt on the metal was 
always observed, but this may be assumed to have been 
due to light, as in all cases it was possible to see the form 
of the carbon points through the solution. This faCt may 
also be strikingly shown by exposing selenium, through 
which a current is passing, to the flame of a Bunsen 
burner, first, when in its ordinary condition, and afterwards 
with the air openings at the base closed. It was shown 
that, whereas in the first case the effeCt produced was 
equivalent to three divisions of the scale, in the latter case 
one-tenth of the current produced by the exposure deflects 
the needle to the end of the scale. 

Prof. Stoney pointed out that the aCtion of light on 
selenium increases with the amount of heat accompanying 
that light. He suggested that the photographic effeCt of 
selenium might have some relation to the aCtion under 
consideration. 

Prof. Barrett thought that a solution of iodine in bi¬ 

chloride of carbon might give more satisfactory results, 
for this liquid is more opaque than a solution in the bi¬ 

sulphide. 
Prof. Guthrie enquired whether the aCtion on the 

metal is superficial or extends into the mass. If a definite 
answer could be given to this question it seems likely that 
we might determine whether electricity flows on the sur¬ 
face of a conductor or is uniformly distributed throughout 
the mass; for if we have an opaque substance, the conduc¬ 
tivity of which is influenced by light, it would suggest that 
the former is the case. The question, however, would be 
very difficult of solution, but perhaps the variations in 
resistance in two bars of selenium, which only differ in 
diameter, might throw some light on the subject. 

Prof. Adams, in replying to the various questions, men¬ 
tioned that he has-examined the effeCt of light deprived of 
the ultra-chemical rays, but the change seemed, to have 
no effeCt. He has also made experiments on the influence 
of light after passing through glasses of different colours, 
but there is considerable difficulty in ascertaining how 
much of the effeCt is due to the degree of refrangibility, and 
how much to the change in the intensity of the light. 
The effeCt is most intense in the greenish yellow and the 
deep red, and it is worthy of remark that at these two 
points groups of bands are observed in the speCtrum of the 
metal. He compared the effects observed with phos¬ 
phorescent effects, in which case there is certainly some 
superficial aCtion. The conductivity may be improved by 

some alteration of the surface, but Prof. Adams has sug¬ 
gested that light may modify the molecular condition of 
the metal so as to call into play something of the nature 
of electromotive force. He showed an experiment.which 
proved that if the resistance of a bar of selenium is 
measured with a given current passing along it in one 
direction, then, when this current is reversed, the resist¬ 
ance is entirely different. This seems to bear some 
analogy to electrical polarisation, only the aCtion is in an 
opposite direction, for it appears to be such as to help the 
current rather than oppose it. 

Prof. Johnstone Stoney then explained the theory 
which he has suggested in explanation of the phenomena 
observed in the radiometers of Mr. Crookes, which has 
been published in the Philosophical Magazine lor the 
current month. The theory rests on the supposition that 
there is an excessively small trace of residual gas in the 
sphere in which the moving discs are enclosed. When 
the apparatus is exposed to heat the blackened side of the 
disc is slightly warmed, and this warms a layer of air in 
contaCt with it. At the ordinary atmospheric pressure, 
Prof. Stoney assumes the layer so warmed to have the 
thickness of a sheet of paper, when the temperature of the 
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disc is 200 C. above that of the surrounding air, and on 
such a supposition we may calculate it for any other pres¬ 
sure and temperature. If we diminish the pressure the 
thickness varies inversely as the pressure raised to the 
power Thus, if the disc be raised i-io° C. above the 
surroundingair, and the exhaustion carried to the 1-10,oooth 
of an atmosphere, the layer will have a thickness of more 
than a decimetre, and the effedt of the air will then be 
peculiar. If the gas is of such a density that the glass 
envelope is beyond the range of this adtion, the gas beyond 
the limiting distance will be cold, but if the effect reach 
the glass condudtion will take place to it. There will then 
be a procession of warm molecules towards the glass, 
where they will be cooled down, and form a number of 
cold slow-moving molecules, which will go back to the 
disc and beyond it, and these processions will be inter¬ 
mixed with molecules taking no part in the adtion. In 
consequence of this, very few members will travel far in 
their paths ; a portion of the motion of heat, however, will 
be carried forward in the right diredtion. Sojong as these 
processions go on, the slow-moving molecules which reach 
the front of the disc are thrown off more vigorously than 
from the back. Prof. Stoney considers the pressure thus 
produced to be that measured by Mr. Crookes. With a 
pressure of the gas of 1-10,oooth of an atmosphere, an 
elevation of temperature of i-io° C. will produce the 
force adtually observed ; while, if the exhaustion be carried 
to 1-100,oooth, the elevation of temperature necessary will 
be 8-io° C. Thus, with the greater pressure, a lower 
temperature will suffice, but other influences will then be 
brought into play, tending in an opposite diredtion. It was 
pointed out that on this theory the adtion may be con¬ 
sidered as closely resembling eledtricity, and Mr. Crookes 
has shown that the glass envelope is often itself slightly 
eledtrified. 

Mr. Crookes said that Prof. Stoney assumed more than 
the fadts would warrant. He considered that i-io° C., the 
temperature assumed by Prof. Stoney, was far in excess 
of what adtually is required to produce the observed effedts, 
for the discs are strongly moved by light free from heat 
falling on them ; for example, when placed in front of a 
window behind screens of water or alum. With discs of 
platinum there is attraction throughout all the stages in the 
exhaustion from 1 m.m. of mercury until a fairly good 
vacuum is attained. If, however, the exhaustion is con¬ 
tinued a neutral point is reached, beyond which there is 
strong repulsion, and this is strongest in the very best vacua 
which will not conduct an induced spark. Moreover, the 
assumed exhaustion of 1-10,oooth of an atmosphere was 
much inferior to what he had often experimented with. 
Prof. Stoney would seem to show that the action should 
vary with the size of the apparatus, but this is not found 
to be the case. Mr. Crookes enquired whether the 
extremely rapid rotation of the disc would not interfere 
with the permanent difference of temperature between the 
front and back surface which was required to produce the 
motion on Prof. Stoney’s hypothesis. 

Prof. Stoney pointed out the enormous velocity of the 
molecular motions in proof that the rotation of the discs 
would be without influence. Thus, in such a gas as oxy¬ 
gen, the velocity of the molecules is about 500 metres per 
second. The fadt that similar velocities of rotation are 
observed in radiometers of different diameters only shows 
that they are all within the limits of the thickness of the 
layer, which he considers to produce the effedts observed. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 
General Meeting, January 27th, 1876. 

John Pattinson, President, in the Chair. 

The minutes of previous meeting were read and con¬ 
firmed. 

Mr. W. F. Henderson was eledted a member of the 
Society, 

The name of Mr. R. W. P. Richardson, of Langley 
Park Colliery, was read for the first time. Professor 
Aldis read a “ Note on the Theory of Balances.” 

The President read the following paper:—“On Gas- 
Burners. How best to burn coal-gas so as to obtain the 
greatest amount of light it is capable of producing is a 
subjedt which is perhaps as yet but imperfedtly under¬ 
stood, even by those who know most about it. Great 
improvements have, however, been made in recent years 
in the construction of gas-burners, resulting from the 
researches of Frankland, Bowditch, Sugg, Silber, the 
London Gas Referees, and others ; but from many causes, 
chiefly perhaps for want of information on the subjedt 
amongst the general public, these improved burners have 
come but very slowly into use. The gas-fitters, to whom 
the choice of burners is usually left, often know as little 
about the subjedt as any one, and thus a wretchedly bad 
kind of burner is in many cases used which burns the gas 
so as to destroy a great portion of its light-giving power. 
In the present paper no attempt is made to describe even 
a tithe of the multiplicity of burners which have been 
invented. The objedt is simply to describe the results of 
an examination I have recently made of a number of 
burners taken off fittings in various parts of Newcastle, 
and to show how unfit these burners are to develop the 
light-producing properties of gas as compared with good 
burners, which may be had quite as easily as the bad ones. 

Gas burners may be divided into two great classes : 
first, argands, such as give a ring of light and require 
glass chimneys ; and, second, flat-flame burners, which 
may be sub-divided into what are known as “ batwings ” 
and “ fishtails,” so called from the shape of the flames they 
produce. 

In the experiments I have made, the gas used was of 
the same quality throughout the whole of the tests. It 
gave a light equal to iq’i standard sperm candles when 
burnt at the rate of five cubic feet per hour in the standard 
argand burner, known as the Sugg-Letheby burner. 
Before about seven or eight years ago this was the best 
burner known, and as it was in use at the time when the 
Newcastle and Gateshead Gas Company obtained their 
Adt of Parliament, it is still retained as the standard by 
which the gas is tested. It is but fair to state here that 
the quality of the gas was unusually low when the experi¬ 
ments were made, the gas usually being equal to about 
fifteen standard candles. It may be explained for the 
benefit of the uninitiated that the standard sperm candle 
with which the gas is compared is one defined in the Adt 
of Parliament as a “ sperm candle of six to the pound, 
burning at the rate of 120 grs. per hour.” 

I will first of all give the results of the testing of argand 
burners. The argand burner when properly construdted 
is the one best adapted for obtaining the greatest amount 
of light from common coal gas. The air supply, upon 
which so much depends, is most perfectly under control 
in such burners. Argand burners are certainly more 
expensive in their first cost, and perhaps are more trouble¬ 
some to keep in order than flat flame burners, owing to 
the occasional breakage of chimneys and other causes, 
but it will be seen that the amount of light they can pro¬ 
duce in comparison with the latter is very great, and 
would soon compensate for their extra cost and the extra 
trouble of keeping in order, especially in private houses. 
They require the gas to be supplied to them at a uniform 
pressure, otherwise they are liable to smoke when the 
pressure is increased, and more gas passes through than 
they can burn. They should, therefore, always be used 
with regulators for regulating the pressure of the gas. 
These may be conveniently placed near the supply 
meter. 

In each of the following tables the first column shows 
the adtual amount of gas consumed per hour in cubic feet 
during the experiments ; the second gives the illuminating 
power of the gas consumed expressed in standard sperm 
candles; the third gives the illuminating power calculated 
per five cubic feet of gas :— 
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Argand Burners. 

Kind of Burner. 
Cubic feet 
of Gas used 
per hour. 

Illuminating 
power 

in Candles. 

14TO 
15- 90 

16- 08 

17- 80 
11*20 
17-80 

Illuminating 
power per 5 
Cubic feet of 
Gas per hour. 

14- 10 
15- 9° 

17-86 

17-80 
11*20 
12-70 

Sugg-Letheby Standard .. 5-0 
Sugg’s “ London Argand” 5-0 
Sugg’s “ Improved London) 
Argand”.j 4 5 

Silber’s Argand .. .. 5-0 
Common Argand .. 5*0 

n .... yo 

The common argand here mentioned was one similar to 
a great number used in shop windows in Newcastle. It 
will be seen that with the Sugg’s Improved London 
Argand and Silber’s Argand as much light is produced 
when burning five feet of gas as is produced when burning 
seven feet of gas in the common argand, thus showing a 
saving of 40 per cent over the last-named burner. 

Flat flame burners do not consume the gas so as to give 
as much light from a given quantity of gas as argands. 
This is perhaps chiefly owing to the circumstance that it 

mented with than the No. 4 and No. 6 fishtail of the same 
maker. 

The next table gives the results of my trials of various 
burners recently taken from fittings in l ouses in several 
parts of Newcastle. 

Burners in Use in Newcastle. 

Kindfof Burner. 

Batwing—metal top 

Cubic feet Illuminating 
of Gas used power 

per hour, in Candles. 

» 
slit . . 

Fishtail 

double ) 

No. 3—metal top 
steatite top 

i 

5‘o 

5'° 

9-26 

8-go 

Illuminating 
power per 5 
Cubic feet of 
Gasper hour. 

9*26 

8-90 

5- 85 
6- oo 

3'5 4’10 
3 7 4'4° 

» 4'° 3'°° 375 
4— » 4-9 5-20 5-31 
5— ,, 5-0 7-80 7-80 

It thus appears that burners are in use in Newcastle 
which give a light equal to only 3! candles, when burning 
the same quantity and quality of gas as, when burnt in a 

No. 
No. 

is necessary to make the gas issue from the burner under g°od argand, will give a light equal to 17! candles, or, if 
a certain amount of pressure, in order to produce the 
required shape of flame, and this pressure causes a por¬ 
tion of the gas to mix with too much air, so that it 
becomes over-burnt, as in the Bunsen burner. The best 
flat flame burners are those in which this pressure is 
reduced to the minimum amount found necessary, and 

burnt in a good burner of its own class, will give a light 
equal to 12% candles, and such burners are very extensively 
used in Newcastle. Is it, then, a matter of wonder that 
we occasionally hear complaints of the bad quality of 
Newcastle gas ? By the substitution of good burners for 
these wretched ones, from three to five times the amount 

such burners generally have some contrivance for checkin^ °f light will be produced from the same amount of gas ; 
the pressure of gas supplied at the mains. But although or> if the light of the present burners is sufficient, the 
flat flame burners are not so economical as argands in same amount of light can be obtained from one-third or 
their consumption of gas, yet they possess other advan- one-fifth the amount of gas. In the latter case, besides 
tages which probably will always cause them to be exten- the saving in cost of gas, there is also the additional 
sively used. The first cost of the burner is very trifling, advantage of having the vitiation of the air in the room 
no chimneys are required, they are not so liable to smoke hy suiphur compounds and carbonic acid from the burning 
under varying pressures of gas as argands, and they are §as reduced to the same extent. 
easily lighted and attended to. It is in the hope that public attention will be called to 

It is in this class of burner that the most extraordinary this matter, and the wasteful misuse of gas prevented* 
differences in quality for burning gas so as to produce that these results are now published, 
light have] been found. The following table shows the | Mr. Freire-Marreco proposed a vote of thanks to the 

President. 

Kind of Burner. 

Bray’s No. 4 fishtail 

>» 
Bray’s No. 6 fishtail 
Bray’s No. 8 fishtail 

Bronner’s No. 4 batwing 

n • 
Sugg’s No. 4 batwing ., 

Cubic feet Illuminating 
of Gas used power 
per hour. in Candles. 

results of my tests of various new batwing and fishtail 
burners which can be had in Newcastle. Some of the 
burners were tried with different consumptions of gas. 

New Batwing and Fishtail Burners. 

Illuminating 
power per 5 
Cubic feet of 
Gasper hour, 

4’0 5-02 6-28 
5*0 5-80 5-80 
5 0 

5'° 
T° 
4-0 

5’o 
4-0 

5'o 

5’° Batwing with narrow slit 
Batwing used in street) 

lamps .j 
Fishtail with small pla-) 

tinum disc in flame .. J 
No. 5 fishtail—metal top 

5'02 

5-80 

g-oo 
n-8o 
14-21 

10- io 

11- 6o 
8-40 

io-go 
8-6o 

g-oo 
11- 8o 
10- 15 
12- 62 
11- 6o 
10-50 
io-go 
8'6o 

5'° 

5'° 

5'° 

ii-6o 

10-20 

7‘5° 

1160 

IO'20 

7’5° 

Dr. Lunge seconded the motion, which was carried, 
and the discussion was adjourned until the next meeting. 

Mr. M. W. Bullen exhibited and described the 
occurrence of specimens of Pecffolite, and of supposed 
Prehnite and Rutile, from Teesdale, for which the thanks 
of the meeting were offered to him. 

Mr. Crookes’s “ Radiometer ” was exhibited in aeffion* 

CORRESPONDENCE. 

MR. STEWART’S ANALYSIS OF TELL-TALE 

LIQUOR FROM SUGAR VACUUM PANS. 

To the Editor of the Chemical News. 

Sir,—Noticing an article some time ago in the Chemical 
News (vol. xxxiii., p. 5), entitled as above, by G. C. 
Stewart, F.C.S., I would like very much, through your 
valuable columns, to say a few words on it pro bono 
publico. 

In the first place, Mr. Stewart has analysed the two It is difficult to get exadt uniformity in the same kind of 
burner of each manufacturer, and the above burners may I sugar-liquors (it being the same liquor, but boiled in two 
be inferior to others of the same kind. They were, how- pans), and states that the mechanical construction of the 
ever, selected at random. The results show that the best pan causes the one liquor to have more cane-sugar 
argand burners produce upwards of one-third more light destroyed than the other; therefore the long-necked pan, 
from the gas than the best of the flat flame burners, so which produced the worst liquor, is almost, I may say, con 
that, taking .light-producing properties alone into con- demned (by Mr. Stewart). 
sideration, there is an advantage to this extent in favour Again, the “ salt-water ” used in condensing the vapours 
of argand burners. Bray’s, Bronners, and Sugg’s are all sometimes gets down more roads than the tube it is bound 
good burners. It will be seen that Bray’s No. 8 fishtail for—“accidentally,” “ peradventure,” or “otherwise”— 
is much better adapted for burning the kind of gas experi- J and getting mixed with the sugar-liquor in the tell-tale 
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safe, I should say this itself destroys at least four times its 
bulk of cane-sugar. 

But Mr. Stewart is not satisfied with telling us all this 
and the above reasons. He further states that a chemist 
in charge of a sugar refinery can tell by a continual ex¬ 
amination of these liquors whether a panman handles 
his pan in a proper manner : and in this quiet way he 
gives us his third (as it seems) reason for the deficiency 
of cane-sugar in the liquor produced from the long-necked 
pan. I think in this Mr. Stewart has drawn his line of 
imagination too far away from “ good common sense,” 
which gives his imaginative powers too large a space to 
work upon; consequently a muddle is the result. But, 
however, after the liquor has been reduced (in cane-sugar) 
by “ mechanical construction ” and “ salt-water,” I think 
it hardly fair for Mr. Stewart to say that he could tell 
whether a pan was handled in a proper manner or not. 
But what I wish to know is, does Mr. Stewart really blame 
the panmen for the deficiency in his results in cane-sugar ? 
if so, then his best plan would be to take an average of 
his three reasons— 

“ Mechanism,” 
“ Salt-water,” and 
“ Humanity.” 

I hope either to see the average, the individual reason, 
or to say whether the three combined cause the deficiency 
in cane-sugar of the liquor drawn from the “ tell-tale safe ” 
of the long-necked sugar vacuum pan.—I am, &c., 

Thomas McKean. 

PRODUCTION OF ANILINE-BLACK BY MEANS 

OF VANADIUM SALTS. 

To the Editor of the Chemical News. 

Sir,—In reply to Mr. Higgin’s remarks (Chemical News, 

vol. xxxiii., p. 86) on my patent for vanadium and aniline 
taken out five years ago, I have to state that I discovered 
the extraordinary aCtion of salts of vanadium on aniline 
as early as 1868 and 1869, and made many successful ex¬ 
periments in producing aniline-black with these salts. 
But the very high price and scarcity of vanadium at that 
time prevented me from introducing it commercially. 
This difficulty is now remedied by the enterprise of Messrs. 
Johnson, Matthey, and Co., Hatton Garden, who are pre¬ 
pared to supply the various vanadium salts at a compara¬ 
tively moderate price, for the use of printers and dyers. 
After taking out my patent I noticed, in Mr. Lightfoot’s 
work on aniline-black, his very interesting laboratory ex¬ 
periment of simply placing pieces of the rare metals on 
cloth saturated with aniline salt and chlorate of potash, 
with the result that the metal vanadium had the powerful 
effect.—I am, &c., 

Robt. Pinkney. 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—It seems to me that the benefits of the proposed 
organisation among chemists could be attained without 
the Guild which was suggested by Dr. Wright, and sup¬ 
ported by those of your various correspondents who have 
interested themselves in this subject, by means of an Ad 
of Parliament permitting an incorporation of recognised 
chemists, such as the professors of chemistry at the various 
hospitals, the Dodors of Science who have gone out in 
chemistry at the University of London, and the Examiners 
in Chemistry at the various Universities, the Science anc 
Art Department, &c. (similar to that obtained by the 
medical circle), with powers to grant diplomas in che¬ 
mistry, after due examination of candidates for them. 
I his body, when incorporated, might be recognised as 
the “ Royal College of Chemists.” The institution of 
various degrees or grades similar to the various diplomas 
of physicians and surgeons, &c., could then be effeded. 

The degrees granted in chemistry by the London Uni’ 
versity would, by a clause in the Ad, then confer a lega^ 
status precisely as they do now in divinity, medicine, &c.» 
which status would, of course, be conferred by either of 
the diplomas of the “ Royal College of Chemists,” or of 
any other qualified examining body. It would be advisable 
that the various Universities now permitted to grant 
diplomas in medicine should be empowered to confer 
diplomas in chemistry. The possession of any such 
diploma would enable its holder to recover fees at law, 
which, without it, he should not be permitted to do ; the 
giving of evidence as experts in courts of law should also 
be confined to the possessors of diplomas. Some revenue 
might accrue to the Government by a license, to be re¬ 
newed annually, similar to that required by solicitors. 
The public would soon learn the difference between a 
“ qualified ” chemist and a “ non-qualified ” one, and the 
latter race would die out utterly in a brief space. 

The series of diplomas for chemistry might thus stand 
when placed in juxtaposition to their equivalents in 
medicine:— 

Chemistry. 

University Sc.D. 
of London. Sc.B. 

Royal College fF.R.C.C. 
of Chemists. JM.R.C.C. 

Medicine. 

University j 
of London. { 

Royal College 
of Physicians - 
or Surgeons. 

M.D. 
M.B. 

F.R.C.P. or S. 
M.R.C.P. or S. 

Possibly a greater variety of diplomas would hardly be 
necessary, but that is a mere matter of detail. 

There still remains a question of some considerable 
interest and difficulty which would have to be solved, 
namely, what to do with those chemists who have justly 
earned a position and a reputation, but who have not 
either degree of the University of London. Should they 
be granted an honorary degree, say of M.R.C.C. ? Should 
they all be made to pass a full examination?* Should 
they be “ admitted ” on passing a modified examination ? 
In the first or third case who should decide which of the 
persons calling themselves chemists were worthy of the 
honorary diploma, or of admisson on passing a modified 
examination ? 

Can we not hold a provisional meeting, say at the 
Scientific Club, to discuss our projects and our prospers. 
—I am, &c., 

Charles H. Piesse. 
303, Strand, London, March xi, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de I’Academie 
des Sciences. No. 8, February 21, 1S76. 

Rotatory Power of Styrolen.—M. Berthelot.—The 
author announces that in consequence of the paper by 
M. van’t Hoff he has repeated his experiments with pure 
material, volatile at 147°, and agreeing on analysis with 
the formula C^Hs. The rotatory power, with reference 
to the sodium light, was found— 

First specimen .. .. aD = —3'i° 
Second specimen.. .. «d = —3 40 

The slight difference he considers due to the formation of 
a little inactive styrolen during the rectification. 

Coefficient of Dilatation of Air under Atmospheric 
Pressure.—M.Mendeleeff and Kaiander.—A mathematical 
paper, not adapted for abstraction. 

Certain Remarkable Points in Magnets.—M. Jamin. 
—If a very short magnetic needle, supported at its centre 
of gravity, is moved near the surface of a magnet the 
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dire&ion of this needle is seen to vary at the same time as 
the co-ordinates of its centre of rotation. Among these 
directions there are some deserving attention, those which 
are normal to the surface of the magnet. The author 
terms the points with which they correspond the orthogonal 
points, and finds that they possess the following proper¬ 
ties :—If in an orthogonal point we place a small mag¬ 
netic body, in order to remove it from its place td an 
infinite distance more mechanical power is required than 
if it had been placed on any other adjoining point of the 
surface of the magnet. Another curious property is as 
follows:—The positions of spontaneous equilibrium of a 
small magnetic body with relation to a magnet are exactly 0f Silver._J. Volhard 

state in the liquid. This solution is then precipitated 
with an excess of chloride of barium ; the carbonates are 
thus eliminated as carbonate of baryta, and after filtration 
there remains in the filtrate merely the excess of chloride 
of barium, chloride of sodium, and a quantity of free 
caustic soda equivalent to the alkali of the monocarbonate. 
All that remains is to take a known fraction of this liquid, 
and determine the alkali in the usual manner. We 
have thus the alkali of the monocarbonate, and by sub¬ 
tracting it from the total alkali we find the alkali of the 
bicarbonate. 

New Method for the Volumetric Determination 

the orthogonal points. 

Composition of the Black Matter obtained on Cal¬ 
cining the Ferrocyanide of Potassium.—M. A. Terreil. 
—This substance is not a carbide of iron of definite com¬ 
position, but a mixture containing finely-divided iron in 

Determination of Chlorine, Bromine, and Iodine 
in Organic Compounds.—E. Kopp.—The author takes 
a tube, 60 c.m. long and from 5 to 6 m.m. in internal di¬ 
ameter, apd closes one of its ends at the lamp. To regu¬ 
late more easily the decomposition of the organic matter 

Bulletin de la Societe d' Encouragement pour V Indus trie 
Nationale. No. 26, February, 1876. 

the state of cast-iron, magnetic oxide of iron, free carbon, it js mixed with pure oxide of iron, prepared by calcining 
and a small amount of cyanide of potassium, which can- the crystalline sulphate. This mixture is introduced 
not be removed by washing. without letting it heap up in the tube, where it ought to 

Formation of Anhydrous Acids of the Fatty and of occupy a portion of 12 to 18 c.m. in length. The tube is 
the Aromatic Series by the Adtionof Phosphoric Acid rinsed with pure oxide of iron, which is introduced after 
upon their Hydrates.—MM. H. Gal and A. Etard.—If the mixture. A number of narrow coils of very fine iron 
the acid is mixed in a retort with anhydrous phosphoric wire are then introduced, occupying from 20 to 25 c.m., 
acid, the phosphoric acid turns slightly brownish, and the and the rest of the tube is filled up with porous crusts of 
mixture heats. On rapid distillation the anhydrous acid anhydrous carbonate of soda. The part of the tube con- 
passes over. taining the wire coils is heated first, and the heat is then 

Products of the Action of Chloride of Lime upon gradually extended towards the closed end, till that has 
the Amines.—M. J. Tschermak.—Not adapted for ab- keen reached. At this temperature the organic mattei is 
stradtion. J decomposed by the peroxide [of' iron and any portions 

which may be volatilised by the red-hot spirals. In what¬ 
ever form the chlorine, bromine, or iodine is disengaged it 
is arrested by the red-hot iron, forming with it the sparingly 
volatile compound FeCl2, FeBr2, or Fel2. Traces of 

. , Fe2Cl6, Fe2Br6, &c., are arrested by the alkaline carbonate. 
Report made by M. Lamy, on behalf of the Com- After cooling, the tube is cleaned externally, broken over 

mittee of Chemical Arts, on the “ Tank Apparatus a sheet of paper, and the fragments placed in a flask con- 
for Concentrating Sulphuric Acid to 66 B., Designed taining a little distilled water, which is raised to a boil, 
by MM. Faure and Kessler. This invention has been The chlorides, bromides, and iodides are decomposed by 
already noticed (see Chem. News, vol. xxxiii., pp. 55, 95). the alkaline carbonate. It is filtered, washed, the filtrate 

Note on Charcoals used for Decolourising, their acidified with nitric acid and precipitated with nitrate of 
Artificial Production, and the Regeneration of Blacks silver. In most cases the total volume of the liquid does 
Employed in the Arts.—M. Melsens.—The author has not exceed 40 c.c. 
made a series of comparative experiments on the absorption Detection of Oil of Turpentine or of Rosemary in 
and condensation of dissolved bodies, including colouring Oils for Lubricating Machinery.—M. Burstynn.—The 
matters from an industrial point of view. He considers oil js shaken up with an equal volume of alcohol at go per 
that chemically pure charcoals have no decolourising cent. This dissolves a very small quantity of oil and any 
action. . Bone-black, or animal charcoal, is solely em- free fatty acids. If the essences of turpentine or rose- 
ployed in the arts, as. it has a well-marked power of rnary are present, they also are chiefly taken up. After 
absorbing either colouring matters, or salts of lime, and standing for some hours the oil and the alcoholic liquid 
any excess of lime contained in saccharine liquids. The are completely separated, and the latter, which forms the 
high price of bone-black has led to many attempts to find upper stratum, may be drawn off by means of a syphon, 
a substitute, but these experiments have not been successful. It contains the fatty acids and the essences. This mix- 
The author doubts whether the decolourising adion of ture is distilled in the water-bath, the essences are carried 
bone-black is purely physical, as commonly supposed, and along by the vapour of alcohol, and are found chiefly in 
suggests that chemical processes may also be concerned. | the first portion of the distillate collected. The fatty 

acids and the oil dissolved remain in the retort. The 
presence of the essences in the distillate is easily shown. 
If the quantity of the essence in the alcohol is not less 
than o’i per cent in volume, the liquid becomes turbid on 
dilution with water. If the proportion is smaller, the 
liquid remains clear. In this case, if we add to the diluted 
solution a few drops of sulphuric acid, a very distinct 
rose-red colour is produced where the two liquids come in 
contadt. If the essential oils are present in quantity, the 

Moniteur Scientifique, du Dr. Quesneville, 
February, 1876. 

Analysis of Mixtures of Mono- and Bicarbonates. 
—A. Mebus.—Two equal portions of the mixture are 
weighed out, and in one of them the total alkali is deter¬ 
mined by means of a standard acid. Into the solution of 
the other portion is poured a standard solution of caustic ... - - 
soda, perfectly free from carbonic acid, and corresponding sulphuric acid forms a rose-coloured stratum at the bottom 
in quantity with the alkali just found to be present,— J ot the test-tube 
i.e., as many equivalents of alkali are added as are already 
contained. Of the alkali thus added, one portion com¬ 
bines with half the carbonic acid of the bicarbonate, and 
the remainder—which is precisely equal in quantity, or 
equivalent (according as the base added is identical with 
or different from the base of the salts under examination) 
to the alkali of the monocarbonate—remains in a free 

Determination of the Quantity of Acid contained 
in Fatty Oils.—M. Burstynn.—Into a test-glass with a 
foot, and fitted with a ground stopper, pour equal measures 
of the oil and of alcohol, at 88 to 90 per cent. Stopper, 
shake well, and let settle. After two or three days the 
alcohol forms a perfectly clear supernatant stratum, con¬ 
taining the free fatty acids and a little oil: 25 c.c. of this 
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alcoholic solution are taken out with a pipette. A few 
drops of an alcoholic solution of turmeric are added, and 
the liquid is titrated with a normal solution of caustic 
potassa. The number of c.c. of the solution of potassa 
employed, multiplied by 4, shows how much of the alka¬ 
line liquid is required to neutralise the free acids in 100 c.c. 
of the oil. As the acidity of the oil is due not to one 
acid, but to a mixture, the result thus obtained cannot be 
calculated into weight. The number found, however, 
enables us to calculate what weight of any of the acids 
present is equivalent to the total acidity of the mixture. 

Ferments and Fermentations.—C. Blondeau.—Not 
suitable for abstraction. 

History of the Manufacture of Turkey-red.—Theo¬ 
dore Chateau.—A continuation of the memoir commenced 
in the January issue. 

Note on Explosive Compounds.—P. Champion and 
H. Pellet.—Already noticed. 

March, 1876. 

Progress of the Manufacture of Artificial Colouring 
Matters.—Ad. Wurtz.—An extract from the fifth volume 
of the Report of the French Commission at the Vienna 
Exhibition. 

New Explosive Agents.—Alfred Nobel.—A Lecture 
delivered before the Society of Artsl 

History of the Manufacture of Turkey-Red (con¬ 
tinued).— Theodore Chateau.—A lengthy historical survey, 
into which want of space forbids us to enter. 

Reimann s Farber Zeitung, 
No. 7, 1876, 

A Forgotten Colour.—The simple decoction of onion- 
peel is said to produce upon glove-leather an orange-yellow 
superior in lustre to any other. It is also said to be suit¬ 
able for mixing with light bark shades, especially willow 
bark, and as a yellow for modulating browns. The 
onion-dye is said to fix itself readily, even upon leathers 
which resist colours, and covers them well and even. 
Dr. Reimann seems, however, almost as sceptical of the 
tinctorial power of onions as of truffles. 

Bulletin de la Societe Chitnique de Paris, 
No. 4, February 20, 1876. 

Third Memoir on Albumenoid Bodies.—(Conclu¬ 
sion.) M. P. Schiitzenberger.—This voluminous essay is 
quite unfit for abstraction. 

Products of the Action of Chloride of Lime upon 
the Amines.—M. J. Tschermak.—The author examines 
the action of chloride of lime upon hydrochlorate of 
ethylamin ; describes the preparation, properties, and 
constitution of dichlor-ethylamin, and its behaviour with 
zinc-ethyl. 

Composition of the Gases Derived from the Com¬ 
bustion of Pyrites.—M. A. Scheurer-Kestner.—A reply 
to M. Bode’s critique (Polytech. yourn., November, 
*875, 322) on the author’s former paper on this subject 
(Bulletin de la Soc. Chimique, xxiii., p. 437). 

Volatile Oil of Storax.—M. J. H. van’t Hoff.—The 
author finds that this oil is laevogyrous; that the optical 
activity is not due to styrolen, and that the identity of 
this body with cinnamon maintained by Kopp is not 
refuted by the researches of Berthelot. Volatile oil of 
storax contains a body of great optical activity (— 30° 
at least), and of a formula approaching CIOHl80. 
This body is only present in storax to the extent of 
one-twentieth per cent. 

Swedish Correspondence.—M. Cleve.—This consists 
of notes on the action of chlor-oxy-carbonic ether upon 
amidophenol, by M. E. Groenvik; on the derivatives of 

the biliary acids, by M. J. Lang; on the formation of 
fibrin, by M. Olof Hammarsten; on the spectrajof the 
metalloids, by MM. Angstrom and Thalen; and on 
the mercaptides and certain sulphides of ethyl, by M. 
P. Claesson. 

Les Mondes, Revue Hebdoniadaire des Sciences, 
No. 8, February 24, 1876. 

This issue contains no chemical matter. 

No. 9, March 2, 1876. 

A paragraph on eosin describes it as a new orange 
colour. 

MISCELLANEOUS. 

Asbestos Powder.—Asbestos powder, made into a 
thick paste with liquid silicate of soda, is used with great 
advantage for making joints, fitting taps, and connecting 
pipes, filling cracks in retorts, &c. It will be found to be 
of great service in the manufacture of nitric acid, sulphuric 
acid, and other products, because it can be employed in a 
very easy way ; it hardens very quickly, stands any heat, 
and prevents the escape of acid vapours. Mr. John 
Casthelaz informs us that he has used it for about twenty 
years, but he recently found that its use for the above 
purposes was unknown to several prominent manufacturing 
chemists. They have since adopted it, and are highly 
satisfied with the result. 

The Visit of the Fellows of the Chemical Society 
to the Royal Arsenal. — A special train conveyed Prof. 
Abel’s guests to and from the Woolwich Arsenal on 
Tuesday last, and the whole of the arrangements, from 
whatever point they may be viewed, were in the highest 
degree successful. About 450 Fellows of the Society 
were present. An hour and a half was spent in the 
Laboratory, Carriage Department, and Gun Factory. 
Then came the firing of the 8o-ton gun. The first trial 
was made with a charge of 220 lbs., and the second with 
a charge of 230 lbs., the shot weighing 1265 lbs. The 
first experiment gave a muzzle-velocjity, as observed by 
the chronoscope, of 1546 feet per second, the mean inter¬ 
nal pressure on the gun being 233 tons per inch. In the 
second trial the velocity only reached 1536 feet, notwith¬ 
standing the additional 10 lbs. of powder employed, the 
slight diminution in speed being due to the additional 
length and looser packing of the powder cartridge in this 
instance. By this arrangement the internal pressure was 
reduced to 18-9 tons, as compared with the former result 
of 233 tons—showing that, at a comparatively small 
sacrifice of speed, considerably less strain was put upon 
the gun. The powder used consisted of 17-inch cubes, 
previous trials having established the superiority of this 
size over the 2-inch cubes recently employed. This was 
followed by three series of experiments on Detonation and 
its Applications, a subjedt which Prof. Abel may almost 
be said to have made his own. The first series illustrated 
the conditions which promote detonation of an explosive 
agent by a blow, or by the force exerted by an initial deto¬ 
nation. A fuze containing 30 grms. of gunpowder strongly 
confined and exploded in contact with a mass of compressed 
gun-cotton only inflamed and dispersed it, a similar effedl 
only being produced by 3 grms. of unconfined mercuric 
fulminate—a powerfully explosive compound. But a fuze 
containing o’6 of the latter material in a strongly confined 
state immediately produced detonation. It was thus made 
apparent that the explosion of the gun-cotton was de¬ 
pendent on the sharpness and quality of the initial deto¬ 
nation, as well as upon the resistance to mechanical dis¬ 
persion offered by its own mass. Still more striking 
experiments on this head were the detonation of 10 grms. 
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of compressed gun-cotton in proximity to dynamite— 
producing immediate explosion of the latter—and the de¬ 
tonation of 80 grms. of dynamite in adtual contact with 
compressed gun-cotton, which merely suffered dispersion. 
The second series of experiments bore upon the transmis¬ 
sion of detonation through varying masses of compressed 
gun-cotton, and the means of scientifically computing its 
rate under certain circumstances, the third series being 
devoted to some illustrations of sundry pra&ical applica¬ 
tions of the same material. Thus a wrought railway-iron 
was shivered by the firing upon its surface of about 8 ozs. 
of this substance, a similar fate being shared by a large 
granite block. In the latter case, however, the interest lay 
in the fadt of the destruction of the block by a wet mass 
of perfectly uninflammable gun-cotton, detonated by the 
firing on its surface of a comparatively trifling charge of 
the same body in a dry state. The interesting experiments 
in the Royal Gun-Factories included the formation of the 
outer coil of a 38-ton gun, the welding under the 40-ton 
hammer of an exterior 80-gun coil, and the “ shrinking ” 
of the trunnion-coil on to a 38-ton gun. Some “ rolling- 
mill ” work was also shown before the building was quitted. 
The final display was the run of the “ Whitehead,” or 
“ Fish ” torpedo (self-propelled by means of compressed 
air) in the canal of the Arsenal. Luncheon was provided 
for the visitors ; after which Dr. Hooker, F.R.S., in appro¬ 
priate terms, proposed the health of the host. 

opaque or turbid, and then adding more methylated spirit till it be¬ 
comes clear. The combinations are termed No. land No. 2. No. 1 
consists of 1 part of benzoline to 6 parts of mineral or coal naphtha 
or 1 part of turpentine to 6 parts of mineral or coal naphtha ; or half 
one part of benzoline and half one part of turpentine may be substi¬ 
tuted tor one whole part of either. No. 2 consists of 1 part of turpen- 
tine to 3 parts of benzoline. The said certain article is benzoline, 
which is employed in the proportion of 1 part of benzoline to 3 of 
methylated spirit, or any other hydrocarbon (employed in suitable 
proportions) may be substituted for benzoline. Instead of combination 
JNo. x mineral or coal-tar naphtha may sometimes be employed. The 
proportions stated may be varied. 

An improved process for preserving vegetable and animal substances. 
. • -Lake, Southampton Buildings, London. (A communication 

irom J. R. McClintock, New Orleans, United States of America.) 
January 19, 1875.—No. 207. This invention relates, first, to the dry 
tumigaUon of the articles to be preserved by subjecting the same to 
tne action of the gases or fumes generated from a compound of 
p wdered sulphur and charcoal: after the process of dry fumigation 

as been completed, the said article or articles must be submerged in 
water thoroughly impregnated with the gas or vapour generated from 
the same composition. r 

NOTES AND QUERIES. 

V.Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

1 .T*|ea.tl)aen,: of Woollen Waste.—Would Mr. Allen, of Sheffield 
kindly inform me what are the chemical reagents used, and in what 
proportions in the treatment of woollen waste (shoddy) for the manu¬ 
facture of manure ?—Guillermo Prossorio. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in gas or hot-air engines, heated by heat generated by 
chemical action igniting hydrogen and oxygen gases to form water. 
P. Vera, Kensington Garden Square, Bayswater, Middlesex. Jan¬ 
uary 16, 1875.—No. 175. My invention consists of a process and 
apparatus for generating heat and motion, by causing the explosion 
of a mixture of hydrogen and oxygen gases in the proportions for 
forming water, and utilising the heat generated, thereby to convert 
the water so formed into steam, also to heat air to a high temperature 
with the steam produced in order to serve as a motor like steam 
serves, and also utilising the electricity generated by the oxygenation 
of the hydrogen for decomposing water to obtain hydrogen and oxygen 
gases to add to the supply of gases for the same machine. 

Improvements in the manufacture of phosphate of iron,and its appli¬ 
cation to the preparation of alkaline phosphorus, and to the extraction 
of phosphorus. J. Box, Great George Street, Westminster, E. 
Aubertin, L. Boblique, and H. Leplay, Paris. January 16,1875.—No. 
181. Phosphate of lime is dissolved in hydrochloric or other acid, and 
oxide of iron is.also dissolved in similar acid : the two solutions thus 
prepared are mixed, the insoluble matter from each is removed, and 
the excess of acid saturated with carbonate of lime, a precipitate of 
phosphate of iron is formed, which is employed in the manufacture of 
ammoniacal salts; also the preparation of alkaline phosphate by a wet 
and dry process as described. 

A certain new and useful process in the production of glossiness, and 
the application of mordants and dye on vegetable' textiles. J. B. 
Kuenemann, Leicester Square, Middlesex. (A communication from 
P. Magner and E. Kunemann, M.D., both of New Orleans, United 
States of America.) January ig, 1875.—No. 194. According to this 
Provisional .Specification the textile material is converted into cellu¬ 
lose, and it is deoxidised preparatory to mordanting and dyeing. 

Improvements in apparatus and means for utilising petroleum and 
ether hydrocarbon liquids in lieu of coal or other fuel. O. C. D. Ross 
C.E., Craven Street, Strand, Middlesex. January 19, 1875.—No. 197' 
This invention mainly relates to a shallow vessel termed a “ car- 
buretter,” constructed with several orifices, through one of which 
atmospheric air is to be drawn or driven, and through such one of the 
others as may be selected by the operator it will emerge more or less 
saturated with hydrocarbon vapour in a state in which it is inflammable, 
this carburetter should be so partioned interiorly as to allow of the 
current of air passing over the surface of the liquid in a long and con¬ 
tinuous current, and the channel to which the air is confined should be 
capable of regulation so as to admit more or less vapour. Various 
subsidiary details are given. In lieu of atmospheric air gases of an 
inferior quality are employed, such as poor coal-gas, wood-, or peat- 
gas, decomposed steam, carbonic acid or oxide, more or less diluted 
with nitrogen or other vapours. 

Certain compounds for dissolving resins and gum-resins, and for 
other purposes for which alcohol or methylated spirit is now employed 
Murdock Mackay, practical chemist, Mark Street, Finsbury, Middle¬ 
sex. January 19, 1875.—No. 200. Adding to methylated spirit one 
or other of two certain combinations hereinafter stated, or a certain 
article hereinafter stated, and stirring till the mixture becomes 

MEETINGS FOR THE WEEK. 

Monday, 20th.—Medical, 8. 
- London Institution, 5. 
- Society of Arts, 8. CantorJLectures. “ Wool Dyein* ” 

by George Jarmain. 
Tuesday, 21st.—Civil Engineers, 8. 

- Zoological, 8.30. 
-- Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
Wednesday, 22nd— Society of Arts, 8. “Railway Couplings” bv 

F. A. Brocklebank. P g ’ Dy 
•- Geological, 8. 

Thursday, 23rd.—Royal, 8.30. 

■- Royal Institution, 3. “Polarised Light,” by Mr 
Spottiswoode. 

Friday, 24th.—Royal Institution, 9. “ Geological Measure of Time ” 
by Prof. McK. Hughes. ’ 

- Quekett Microscopical Club, 8. 
-- Society of Arts, 8. India Section. “The Land 

Revenues of India,” by Major-General Marriott 

Saturday, 25th.—Royal Institution, 3. “ Human Senses,” bv Prof 
Robertson. J 

—— Physical, 3. 
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. ON REPULSION RESULTING FROM 

RADIATION.* 

By WILLIAM CROOKES, F.P.S., &c. 

Part III. 

This paper contains an account of experiments on the 
adtion of radiation on bodies the surfaces of which have 
their radiating and absorbing powers modified by various 
coatings. The difference between a white and a lamp- 
blacked surface in this respedt was at first not very decided, 
and experiments have been instituted with the objedt of 
clearing up some anomalies in the adHons observed. Two 
pith discs, one white and the other black, are suspended 
on a light arm in a glass bulb by means of a fine silk 
fibre; after perfedt exhaustion the white and black discs 
are found to be equally repelled by heat of low intensity, 
such as from the fingers, warm water, &c. A copper ball 
is then tried at gradually increasing temperatures. Up to 
250° C. it repels both equally, above that the black is 
more repelled than the white, and at a full red heat the 
repulsion of the black disc is very energetic. A lighted 
candle adts with more energy than the red-hot copper. 

The presence of even a small quantity of aqueous 
vapour in the exhausted apparatus almost, if not quite, 
neutralises the more energetic adtion which luminous rays 
appear to exert on a blackened surface. 

After describing several different modifications and 
some new forms of apparatus devised to facilitate experi¬ 
ment, the author gives a drawing of an instrument which 
enables him to get quantitative measurements of the 
amount of incident light falling on it. It consists of a 
flat bar of pith, half black and half white, suspended hori¬ 
zontally in a bulb by means of a long silk fibre. A small 
magnet and refledting mirror are fastened to the pith, and 
a controlling magnet is fastened outside so that it can 
slide up a'nd down the tube, and thus increase or diminish 
sensitiveness. The whole is completely exhausted and 
then inclosed in a box lined with black velvet, with aper¬ 
tures for the rays of light to pass in and out. A ray of 
light refledted from the mirror to a graduated scale, shows 
the movements of the pith bar. The degrees of defledtion 
produced by the light of a candle at distances from 6 feet 
to 35 feet are given. 

The experimental observations and the numbers which 
are required by the theoretical diminution of light with 
the square of the distance, are sufficiently close, as the 
following figures show :— 

Candle 6 feet off gives a defledtion of 218-0° 
12 
18 
24 
10 
20 
30 

of 
of 

1) 
11 

11 

11 

two candles side by 
three candles three 

54'0° 

24-5° 
13-0° 
77-0° 
19-0° 

8-5° 

side is pradtically 
times that of one 

The effedt 
double, and 
candle. 

The adtion of various solid 
given. 

. A candle three feet off, giving a defledtion of i8oc, has 
its adtion reduced to the following amounts by— 

Yellow glass. jgjo 

and liquid screens is next 

Blue 
Green 
Red 
W ater 
Alum 

11 

11 

11 

102° 

101° 

128° 

47° 

27c 

Abstract of a paper read before the Royal Society, Feb. 10,1876 

frnm e 5?ch. Sjde °f the apparatus, and equidistant 
from it, keeps the index ray of light at zero; by shading 
off either one or the other the light flies off to either 
extremity of the scale. This gives a ready means of 
balancing tvyo sources of light one against the other. 
Thus retaining the standard candle 48 inches off, on the 

the right bar> thS mdeX *S brought t0 zero hy Pacing on 

2 candles. 67 ins off 
1 candle behind solution of sulphate of copper 6 

»» „ alum plate. 1A 
A small gas burner. TT, ” 

_ e*Penments show how conveniently and accu¬ 
rately this instrument can be used as a photometer. By 
balancing a standard candle on one side against any 
source of light on the other, the value of the latter in 
teims of a candle is readily shown; thus, in the last 
experiment the standard candle 48 inches off is balanced 

fnYh/n ^ II3flnC0heS off- The h'ghts a^e therefore 
in the proportion of 48s to 113*, or as 1 to 5*. The gas- 
burner is therefore equal to 5$ candles. s 

sott^n"hi screens of water or plates of alum, and 
so cutting off the dark heat, the adtual luminosity is 
measuied. In addition to this, by interposing coloured 
glasses or solutions, any desired colours can be measured 
either against the total radiation from a candle, its lumi¬ 
nous rays, or any desired colour. One coloured ray can 

e balaaced against another coloured ray, by having 
differently coloured screens on either side. ^ S 

The variations in the luminosity of a “standard” 
candle will cease to be of importance. Any candle may 
be taken , and if it be placed at such a distance from the 
apparatus that it will give a uniform defledtion, say of 
100 divisions, the standard can be reproduced at any sub- 

ll-me ’uandu the burning of the candle may be 
tested during the photometric experiments by taking7the 
defledtion it causes from time to time, and altering its 

divisions ^ needed’ to keep the defledtion at gioo 

If the pith bar in this instrument be blacked on alter 

nite-haiVeS’ an ^P61.1155 glven by a ray of light always 
adts in the same diredhon of movement. A candle causes 
it to spin round very rapidly until the suspending fibre is 

UtedetorsiPom r°tati°n iS St°Pped ** «cum£ 

By arranging the apparatus so that the black and white 
surfaces are suspended on a pivot instead of by a silk 
fibie, the interfering adtion of torsion is removed, and the 

r^ ^ment m1 ri°tat-e con^inuously under the influence of 
radiation. To this instrument the author has given the 
name of the “ Radiometer.” It consists of four arms of 
very fine glass, supported in the centre by a needle-point 
and having at the extremities thin discs of pith lamp- 
blacked on one side, the black surfaces all facing the same 
WaJ’j-^be nee<^ e stands in a glass cup, and the arms 
and discs are delicately balanced so as to revolve with 
the slightest impetus. n 

In the Proceedings of the Royal Society last year 
the author gave a brief account of some of the 'earlier 
experiments with these instruments. In the present paper 
he enters very fully into the various phenomena presented 
by them, and gives Tables showing the number of revo¬ 
lutions made by the radiometer when exposed to a con¬ 
stant source of light removed different distances from the 
instrument. The law is that the rapidity of revolution is 
inversely as the square of the difference between the 
light and the instrument. tne 

When exposed to different numbers of candles at the 
same distance off, the number of revolutions in a given 
time are in proportion to the number of candles? two 
candles giving twice the rapidity of one candle, and 
three, three times, &c. 

The position of the light in the horizontal plane of the 
instrument is of no consequence, provided the distance 
is not altered ; thus two candles, one foot off, give the 
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same number of revolutions per second, whether they 
are side by side or opposite to each other. From this it 
follows that if the radiometer is brought into a uniformly 
lighted space it will continue to revolve. This is proved 
to be the case by experiment. _ . 

The speed with which a sensitive radiometer will re¬ 
volve in full sunshine is almost incredible. Nothing is 
visible but an undefined nebulous ring, which becomes at 
times almost invisible. The number of revolutions per 
second cannot be counted, but it must be several hun¬ 
dreds, for one candle will make it spin round forty times 

2l second• 
The adtion of dark heat (i.e., from boiling water) is to 

repel each surface equally, and the movement of the 
radiometer is therefore arrested if a flask of boiling water 
is brought near it. The same effedt is produced by ice. 

From some observations made by the author, it appears 
probable that heat of a still lower refrangibility repels the 
white more than it does the black surface. Many in¬ 
stances are given of the radiometer revolving the reverse 
way. Thus, breathing gently on the instrument will gene¬ 
rally cause this effedt to be produced. 

An experiment is described with a radiometer, the 
moving parts of which are of aluminium, blacked on one 
side. "When exposed to the radiation from a candle, the 
arm's revolve the normal way. On removing the candle 
they revolve the reverse way. Heated with a Bunsen 
burner the arms revolve the normal way as they are 
getting hot, but as soon as the source of heat is removed 
and cooling commences, rotation sets up in the reverse 
way, and continues with great energy till the whole is 
cold. It appears as if the reverse movement during the 
cooling is equal in energy to the normal movement as 
it is being heated. . 

It is easy to get rotation in a radiometer without having 
the surfaces of the discs differently coloured. An experi¬ 
ment is described with one having the pith discs blacked 
on both sides. On bringing a candle near it, and shading 
the light from one side, rapid rotation is produced, which 
is at once altered in direction by moving the shade to the 
other side. 

The author describes many forms of radiometer, by 
means of which the movements can be exhibited to a 
large audience, or can be made to record themselves 
telegraphically on a self-recording instrument. 

A STUDY OF HYDROCARBONS. 

II. Alizarin and Dibasic Compounds. 

By S. E. PHILLIPS. 

(Continued from page 38.) 

The skeleton or mere dictionary character of the Tables 
referred to would be incomplete without a generic appen¬ 
dix, whose objeCt should be to succinctly epitomise the 
leading characters of generic groups. 

What is a quinon, a pinacolin, a urethan, or urethylan ? 
would here find answers in brief funeral notices ; while 
acids, aldehyds, alcohols, &c., might be enlarged to em¬ 
brace separate categories. 

It might be well to give some account of the generic 
origin of the tribasic acids ; but while very much is done 
with “ hydroxyl ” dispositions, and M. Richter exults in a 
molecular omniscience, which gives a marvellous insight 
and a delightful pleasure to the architect of that 
pleasantry, yet I must confess to an utter ignorance of the 
subject. 

The generic production of the infinitude of ordinary 
acids is well provided for in the Tables referred to, but no 
place whatever is assigned for the succinic group of 
acids. I deeply regret this, but deem it well to make the 
confession. 

While the fatty acids are universally considered mono- | 

basic, it is not a little curious that some chemists should 
—on the most slender grounds—invent for them fancied 
types of ortho or tribasic peculiarity, while the succinic 
groups are persistently regarded as dibasic. 

That view necessitates that the radical or acid group 
should contain an even number of H atoms, which I hold 
to be a violation of all analogy, and quite incapable of 
proof. 

If ethylen ammonia is represented as (C4H3)H2N, 
No! says diatomic hypothesis, it is (C4H4)"HN. 

With a limited number of fads it might be difficult to 
decide between the two alternatives ; but now that know¬ 
ledge is extended it is easy to see that, in many cases, all 
the H atoms of ammonia are similarly replaceable, while 
with the diatomic or triatomic groups no such adtion is at 
all possible (see “ Citric Acid,” vol. xxvii., p. 109). 

Notwithstanding the great reludtance evinced to fairly 
estimate the true character of the nitrile radicals, yet it is 
well that the propargyl hydride, C6H3,H, has been well 
and definitely established in its corresponding relations 
with ethane ; and now it is further seen that propargylen, 
CgHuH, has similar relations, and that its behaviour 
stridtly corresponds with acetylen, C4Hi,H ! 

M. von Lang states that the sulphates of ethylen- 
diamine and platino-diamine are isomorphous : they con¬ 
tain the elements of— 

PtH6N20.S03, 
(C4H3)H6N20.S03. 

That the succinic group of acids are tribasic is well evi 
denced in their ammonia types, in their sulpho-acid salts, 
and in their varied substitutional condensations. 

The amides, anilides, or other ammonia forms, are very 
various, but all are consistent with the simplest amide 
forms. 

Succinic anhydride + H3N — 2HO = C8H304,H2N 
Malic ,, ,, =C8H306,H2N 
Tartaric 
Malonic 
Tartronic 
Phthalic 

= c8h3o8)h2n 
= c6hio4,h2n 
=c6hio6,h2n 
= ciGh3o4,h2n 

These can be similarly derived from the normal acids, 
— 4HO, but for such reactions the anhydrides are mostly 
preferred. 

If acetic and succinic acids are separately digested with 
sulphuric acid there results— 

Sulpho-acetic acid .. H0,S02-f C4H302,0.S02, 
Or— 

Sulpho-succinic acid 3HO,SO2 + C8H3O4,O.S02. 

The laws of condensation testify to the same result 
and we may have an ethyl or a succin-succinic acid. 

C8H204 I _ 
Alcohol + succinic acid — 2HCL 

C4H5 f 

Acid + acid -2HO = 

= cI2h7o4,o.3ho 

C8H2041 _ 
C8H304f- 
= Ci6H508,0.5H0 

the only difference in the radicals being that in one case 
ethyl replaces one H, whereas in the other succinyl re¬ 
places one H ! 

Ditartaric and benzo-tartaric acids are quite parallel, 
and these condensations may be traced in many ways 
with only one consistent result. 

It is curious to notice the varied shades of confusion 
ever subsisting with the diatomic ethylen, and it is quite 
clear that “ ethylen succinic acid ” is truly a “ glycol suc¬ 
cinate,”— 

Glycol + succinic acid — 2HO= ■ q8^2^} =* 

icI2H706,0.3H0. 

It is produced by digesting glycol with succinic acid at 
150° C.,; but if the temperature be raised to 300* C., then 
the anhydride results CI2H706,0.H0. 
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A dicetylo-succinate has been obtained— 

CsHxCV 
E32H33 • 

C32H33 i 

=c72h67o4,o.3ho. 

Glycol alcohol = (C4H502),0.H0 
Ethyl „ = C4H5,O.HO 
Cetyl „ = C32H33,O.HO. 

We now pass on to a wider consideration 
diatomic behaviour. 

of alleged 

As in mineral chemistry we have the alums and other 
double saltic types, so in organic chemistry the same play of 
lorces between — and -f salts subsists in greater variety, 
the double sulphates being called sulpho-salts,—the double 
carbonates carbo-salts, &c. As typical of the whole we 
may state that— 

Sulpho-salts are considered monobasic, 

?*: » >> dibasic, 
J,n“ »» ,, tribasic. 

This may be really so, but I cannot accept it without 
fuller evidence and a better explanation. 

There are many considerations which point in a con- 
raiy direction, and the limits of this paper only admit of 

a glance at some of these. At the onset it is a very sus¬ 
picious circumstance that such bi-bases (?) often occur 
with salts of admitted mono-acids. 

^a^u^ate ,a l°ng list of sulpho-hydro-cinnamates 
WCAii 1 consist of alleged acid and neutral salts. 

All the acid salts conform to the type_ 

H0,S03.Ci8H902,0.S03. 

■^°r a Jon£ time the others have been a standing enigma, 
as if they contained the elements of— 

2H0,S03.Ci8H802,S03. 

• ^^new that some acids were under these circumstances 
either..dN or tri-basic, but this was not one of them ; and 
that if acetic acid would give a certain type of salt, or 
amide, &c., that hydro-cinnamic acid would act similarly. 

We now regard tartar emetic as— 

C8H_308,0.Sb03 = - (H2K), 

because it so happens that the water of crystallisation is 
expelled at 212* F., while at 400° chemists have been 
puzzled by the anomalous result, viz.,— 

(C8H208)K0.Sb03, 

which is tartar emetic when dissolved in water. In such 
case we have the elements of a tartryl radical, minus one 
H, and minus the necessary O! Let IC replace the 
missing H, the O is then provided, and we have a normal 
tribasic tartrate ! 

As a remarkable instance, and a feasible illustration 
that the type need not necessarily alter by metallic substi¬ 
tution, we cite a sulpho-ammoniacal condensation :— 

K0,S03.H0,S03 with KO,S 03 .H4 NO.S 03 -2HO = 
K0,S205 .h3k no.s2o5 -2HO = 
ko,s3o8 .h2k2no.s3o8 — 2HO = 
KO,S4On.H K3NO.S4On. 

Similar condensations occur with the mono-, di-, and tri- 
sulpho salts of methyl, phenyl, &c., but they have a special 
interpretation of di- or tri-atomic hypothesis. 

When Kekule and Franchimont synthesised “triphenyl 
methane,’’ it took shape and character from the special 
point of view. Some interpreted these hydrocarbons as 
benzol derivatives, but they preferred a genesis from the 
fatty acid bodies— 

Triphenyl methane .. CH(C6H5)3 
The sulpho-acid .. .. CH(C6H4S03H)3, 

but subsequently I find it yields “ a true carbinol,”— 

(C6H5)3.C.OH = C38Hi5,O.HO, 
and the triatomic peculiarities vanish in the inevitable 
future result. 

Methane is.C2H3, H 
Triethyl methane by genesis is.. C2E3, H = CI4HI5,H 
Triphenyl methane. C2Ph3,H = C38HI5,H, 

Acids. 

Acetic acid.C4H302,0.H0 
Hydro-cinnamic acid .. .. Ci8H902,0.H0 

Many chemists have none of these misgivings : they can 

\ly n?tate such an acid with (Ci8H8) as with 
Ox8H9), and may even prefer it, as more like the favourite 
ethylen. 

The secret of all this now stands revealed in the ten¬ 
dency of some reactions, and especially with some hydro¬ 
carbons, to a metallic substitution in the radical. This 
tendency is most strongly manifested in certain nitrile or 
aldehydic hydrocarbons, with a diminished proportion of 

acetylen> propargylen, and bodies of that cha¬ 
racter, copper or some other metal seems almost as 
normal as the H itself! 

This subject has engaged much attention in a prolonged 
study of urea and ureide condensations, to the following 
result: “We therefore sweep away all the tribasic cy- 
anurates, glycollamates, and an infinity of others. They 
have long been a perplexity and a stumbling-block; but 
the positivity of the enunciations, conjoined with a paucity 
01 the means of research, have kept a humble amateur in 
restless suspense. We now take confidence in the per¬ 
ception so long desired, that hosts of di- and tri-basics 
can be explained and cleared away, in the recognition of 
a simple mono-law of saltic combination.” 

The truth is that such bodies are no salts at all, but 

m6^a j m^eS ’ anc^ a Sreat want °f discrimination has 
tended to needlessly confuse a very complex subject. As 
well might we say that zinc amide, ZnH2N, is a mono¬ 
basic salt, and Zn2HN a diabasic salt, &c. Such consi¬ 
derations may enable us to penetrate a mystery in regard 
to tartar emetic, which has puzzled many. 

That acid contains the elements of C8H308,0.3H0 
The ordinary saltic forms .. .. C8H308,0.2M0,H0 
Tartar emetic .. .. C8H308,0.Sb03,K0,H0 

Salts. Amides. 

c4h3o2,o.mo c4h3o2h2n 
_ci8h9o2,o.mo_ci8h9o2h2n, &C. 

and all three are, by fact and behaviour, hydrocarbons in 
common with all others, and equally defiant of special 
hypothesis. 

The first gives a mono-acid, HO,S 02.C2H3,0.S 02 
a di- H0,S205.C2H3,0.S 02 
a tri- H0,S308.C2H3,0.S308, 

and similarly with the two others and all alike affecting 
metallic substitution in the radical, in proportion as the 
saltic condensation is pushed. As methane is not a tri¬ 
atomic body, so neither is either of its more complex 
derivatives or analogues. The association of triphenyl 
methan with its trisulpho acid, and their analogy of con¬ 
stitution, is either real or true or fancied and false ! A 
proper survey of collateral facts very strongly suggests the 
latter alternative. We have— 

Dinaphthyl methan, C2Np2H,H = C42Hn,H 
Triphenyl methan, C2Ph3,H = C38HI5,H 
Tetraphenyl methan, C2Ph3,Ph =C50HI9,H, 

and while it may be well to take note of these genetic 
origins, as some clue to the explanation of isomeric pecu¬ 
liarities, yet the presumption is that these type representa¬ 
tions are, in fadt, a falsity, when used in any other sense, 
and that the latter substance is truly a hydride, like the 
two others. 

Let it be shown that the dinaphthyl methan is diatomic, 
the triphenyl triatomic, and the tetramethan tetratomic, 
and we must submit to evidence. In the meantime we 
accept these hydrocarbons in the sense referred to in the 
Tables, and look for their oxide, sulphide, chloride, hy¬ 
drate, acid, or ammonia derivatives, in common with all 
other hydrocarbons, quite irrespective of their individual 
specialities or of the isomeric genesis of their radicals. 
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Nonan, CX8HI9,H, is a hydrocarbon possessing all these 
characteristics. It may be true that some of these hy¬ 
drides are ivol, others 2 vols., and that their boiling-points 
differ in proportion as they may be derived from a di-, tri-, 
or tetra-substitution or condensation ; but will any one 
have the hardihood to affirm that the nonan tetra ethyl 
methan, C2E3,E = Ci8HI9H, is in any way tetratomic ? 

Heptan (oenanthyl), CI4HI5,H, boils at 99° C., 
The isomer “ triethyl methan,” 1 vol., C2Es,H, boils 

at 96°, 
The tetra-isomer, C2E2Me,Me, boils at 87°, 

but in a very wide chemical sense they are all one heptan, 
in full possession of all the generic characteristics re¬ 
ferred to. 

We have two sulpho-anthracenic acids,— 

The mono- .. .. H0,S02.C2sH9,0.S02 
The di-. H0,S203.C28H9l0.S205. 

but by the terms of the above hypothesis the second would 
not be anthracenic, and the anthracen-oxide must become 
C2sH8.S02 ! 

In sight of all this it is easy to understand how Dewar 
may have been misled in estimating the diatomic phenols, 
and then the transition is easy through a host of similars, 
and by the naphtha- and anthraquinons to alizarin—the 
special objeCl of this enquiry. 

Let us take hydroquinon as an illustration, and the alle¬ 
gation is that a monobasic sulpho-phenate, by oxidation 
with potash hydrate, becomes an oxy- or diatomic and 

(OH 
dibasic phenol. C6H5,OH becomes CeH4 j qjj 

Of course all this is ingeniously ethylenic, but of such 
radicals as (Ci2H4), or of such hydroxyls, I have no evi¬ 
dence whatever, much less of the three hydroxyls of pyro- 
gallol— 

(OH 
C6H3 OH 

(OH 

We hold that the same character and formula ol oxida¬ 
tion which gives acetic acid from alcohol also gives quinon 
from phenol— 

C4 H5,O.HO + 04 —2HO = C4 h3o2,o.ho 
CI2H5)0.H0 + 04-2H0 = CI2H302i0.H0,'* 

and both acid results are really and strictly monobasic. 
Whether the second be the aCtual quinon or one of its 

isomers does not at all concern us in this connection : in 
either case 2 of nascent H are assimilated to the produc¬ 
tion of a hydroquinon type, CI2H502,0.H0. 

That glucose is an alcohol or hydrate has been proved 
by ammonia substitution, and other evidence of the com- 
pletest character. Hence— 
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is nothing beyond an ingeniously devised numerical plea¬ 
santry. 

The artificial synthesis of the alizarin type has been 
realised in several ways, but as the ratio of C to H is 
unusually large most formulae require certain modifications 
to get the required result; and even then, as the valuable 
“ Turkey red ” is only one of many isomers, the practical 
difficulty is further enhanced. And why some of these 
bodies affeCt metallic substitution in the radical, while 
others do not, yet remains for further explication ; but the 
great point—the all-essential consideration—is that the 
real constitution can be determined by an appeal to amide 
or sulpho-acid derivatives. Let an acid contain the ele¬ 
ments of C28H80s, then, if diatomic (so-called), the amide 
would be C28H504,H2N ; if monatomic, then it would be 
C28H706,H2N. 

At the onset of this paper I had observed a great many 
anthraquinon and other derivatives, all leading inevitably 
to the conclusion that alizarin would evince the mono¬ 
alternative ; and while writing this the whole truth has 
been made manifest by chemical authorities of the highest 
standing. 

Liebermann gives alizaramide CI4H9N03, or amido-oxy- 
anthraquinon— 

CI4H602.NH2.0H = C28H706.H2N 
The barium compound .. C2sH706.H2N — =(HeBa) 

Purpuramide.C2sH708.H2N. 

I would not accept these as standing by themselves, be¬ 
cause such elements may admit of another typical distri¬ 
bution ; but as they are exactly what sound theory had 
pre-indicated, and as that high authority regards them as 
amides, it only remains to have the definite sulpho-acids 
of alizaric and purpuric acids for a final decision—the 
more so as Ladenburg had previously obtained the amine 
or hydrate form C2sH706,H3N0.H0. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 112.) 

Ir aqueous ammonia is heated in a closed boiler the 
expulsion of the gas can be carried on even under a 
strong pressure. If the gas liberated is conduced into a 
cooler at a certain temperature it passes the point o 

Development of the Chemical A rts. 

Alcohol + glucose 

Hydrochinon -j- ,, 

Saligenin -j- „ 

- 2HO 

- 2HO 

- 2HO 

Ethyl-glucose, 

Arbutin, 

Salicin, 

Hydrochinon + 2 hydrochinon — 4HO = Pheno-quinon, 

Ci2HioOio 
c4 h5 
Ci2Hj0Oio 
Ci2H5 o2 

} cl6H 

( Cx2HioOio) (-y t_T 
(CI4H7 02 }l26Hi70 

Ci2H3 o2 
Ci2H5 o2 
cI2h5 o2 

Can anything be plainer than the similarity, or, in other 
words, the generic character of these reactions ? Glycerin 
or pyrogallol has 3 hydroxyls, erythrite 4, and glucose 
6 hydroxyls; yet they all behave,in the same generic 
manner. 

As alcohol-f-ammonia —2HO = the amide C4H5,H2N, 
So arbutin „ „ „ C24HI50I2,H2N 
Or glucose „ „ „ CI2HXIOI0,H2N’ 

and similarly with glycol, erythrite, pyrogallol, &c. 
These radicals are absolute facts, admitting of the 

clearest evidence, even though they may or may not have 
a separate free existence; while the hydroxyl hypothesis 

i50io,O.HO, 

| C24HI50I2,0.H0, 

i2,O.HO, 

- C36Hj306, o.ho. 

saturation and condenses to form liquid ammonia. This 
liquid anhydrous ammonia if brought in connection with a 
receiver containing water rushes into it with violence and 
is absorbed. In proportion as the solution is heated, the 
temperature of the evaporating liquid is lowered, and may 
fall to — 50°. On these principles depends the ingenious 
apparatus constructed by Ferd. Carre. It has two modi¬ 
fications, adapted respectively for the intermittent and for 
the continuous production of ice, the former on a small 
scale for quantities of 1 and 2 kilos., the latter for manu¬ 
facturing purposes, and arranged so as to turn out 25 to 

♦ “ Berichte uber die Entwickelung dcr Chemischcu Induatrie 
Wahrend des Lctzten J ahrzehends." 
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200 kilos, hourly. The apparatus is manufactured by 
Mignon and Rouart, of Paris. The intermittent machine 
consists simply of two vessels free from air and connected 
firmly by means of a tube. The weight of the whole is 
such that it can be conveniently lifted and turned. One 
of the receivers contains ordinary liquid ammonia, whilst 
the other is empty. The operation begins by placing the 
receiver containing ammonia over a charcoal fire, whilst 
the empty one is set in a tub of cold water. The gas is 
expelled by the heat and condensed in the cold receiver, 
forming a liquid. When all the ammonia has passed over 
the apparatus is taken up, the receiver which had previ¬ 
ously been heated is placed in the tub of cold water, and 
the substance to be frozen is put in a tin cylinder, fitting 
into a concavity of the receiver containing the liquefied 
gas. The latter evaporates, producing a great reduction 
of temperature, and is again absorbed by the water which 
has remained in the other receiver. 

The continuous apparatus is more complicated. It con¬ 
sists principally of a vertical cylindrical boiler supported 
by masonry in which the heating and volatilisation of the 
ammonia for the preparation of liquefied ammonia goes 
on without interruption. The cylinder consists of two 
compartments, the lower containing a very dilute solution 
chiefly deprived of its ammonia, whilst in the upper are a 
number of bowls, into the uppermost of which flows fresh 
liquor ammoniae; the liquid as it overflows enters the 
next bowl, and so onward. The lower compartment only 
is exposed to the fire. The very aqueous vapours given 
off convey as they ascend more and more ammonia into 
the bowls, which at last evaporates almost, though not 
absolutely, free from water. The gas now arrives in the 
cooling apparatus, in which it is condensed to a liquid. 
The pressure at which this takes place depends on the 
temperature of the condenser, and varies from 4*4 to 8-5 
atmospheres, when the temperature of the water used for 
cooling ranges from o° to 20°. The temperature of distil¬ 
lation is about 130°. From here the liquefied ammonia, 
at the pressure of the boiler, arrives in a regular current 
in the evaporator (ice-generator), the influx being checked 
by a regulator. The arrangement of the ice-generator 
presents nothing worth of remark. A solution of chloride 
of calcium takes up the cold and transfers it to the water 
to be frozen. If a liquid, e.g., beer-wort, requires merely 
to be cooled, no intermediate body is requisite. The 
ammonia evaporating in the cooler has to be absorbed by 
water. As an absorbent is employed, the liquid in the 

i$5 
lower half of the cylinder, which is not quite exhausted 
and which issues continuously in a thin stream, arrives 
cooled in the absorption vessel. The latter, again, must 
now lie in a cooler in order that the high temperature 
produced by absorption may not hinder the further recep¬ 
tion of gas. Thus, therefore, liquor ammonias is formed 
as at first, and is thrown back into the cylinder by means 
of a pump, exchanging on the way its heat for that of the 
liquid drawn off from the lower compartment of the 
cylinder. As the ammonia evaporating in the cylinder is 
not quite anhydrous, a certain amount of water reaches 
the ice-generator, where it gradually accumulates and 
retards evaporation. From time to time, therefore, the 
contents of the cooler must be drawn off, and pumped 
direct into the cylinder. 

(To be continued.) 

ON CERTAIN CIRCUMSTANCES 

WHICH AFFECT THE PURITY OF WATER 
SUPPLIED FOR DOMESTIC PURPOSES. 

By M.”M. PATTISON MUIR, F.R.S.E., 

Assistant Letturer on Chemistry, Owens College. 

(Continued from p. 104.) 

For the following details regarding the amounts of lead 
found in various samples of aerated beverages in the 
manufacture of which leaden apparatus had been employed, 
I am indebted to my friend Dr. Milne, of Glasgow. 

Table B. 

Lead Found in Various Samples of Aerated Beverages. 
Description of Quantity of Lead in 

Liquid. grs. per gallon. 

Lemonade .0*20 
Do. .0*40 
Do. .0-05 

Gingerade .. .o*io 
Soda-water .060 

Do. .0*05 

In addition to these numbers I have determined the 
following, which show the amounts of lead dissolved by 
distilled water charged with carbon dioxide at the ordinary 
atmospheric pressure for varying lengths of time, and also 

Table C. 

Lead Dissolved by Water Charged with Carbon Dioxide at Ordinary Pressure. 

- Mgms. 
per litre. 

Grains 
per gall. 

Distilled water charged with carbon) 
dioxide.j 

The water poured off, more added, and 
again poured off, and finally fresh 
water containing carbon dioxide 
added .. ... 

— 

Potassium carbonate and ammonium 
nitrate. 

1 IOO 

1 and 
7*o 
and 

) 20 i*4 ) 

Lead Dissolved. 
1 

In Mgms. per Litre. 
After24hrs. 48 hrs. 72 hrs. 

3 3 3 

none none none 

merest trace 

In Grains per Gallon. 
24 hrs. 48 hrs. 7a hrs. 

0*21 0*21 0*21 

none none none 

merest tracfe 

Table D. 

Lead Dissolved by Water Charged with Carbon Dioxide at a Pressure of about 6 Atmospheres. 
Lead Dissolved. 

Salt. 
Mgms. 

per litre, 
Grains 
per gall. 

r "■ 

In Mgms. per Litre. 
-*--- A 

In Grains per Galllob. 

Potassium carbonate 5*60 

C/2 

3
 

N
 

0
 • 

48 hours. 
32-0 

24 hours. 
0-924 

48 hours. 
2-24 

11*20 — 60 — 0*42 

Calcium chloride .. 1120 32-0 44-0 2-240 3-08 

Ammonium nitrate.. .. 1*12 5‘° — 0-350 — 

*1 ♦ • • •. •« »* 4® 2-8o 10-0 35‘0 0-700 2-45 

Distilled Water ♦. — 14-8 24*0 1*036 i-68 
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the amounts dissolved by the same water on the addition 
of various salts. The surface of lead exposed measured 
2100 sq. m.m. 

As the results indicated that water charged with carbon 
dioxide at the ordinary atmospheric pressure exercises no 
considerable solvent a&ion upon lead, and moreover that 
this adtion ceases on the addition of carbonates; the large 
amounts of lead found in some of the samples of soda- 
water examined by Dr. Milne are probably due to the 
increased solvent adtion of water containing large quanti¬ 
ties of carbon dioxide forced into it under pressure. In 
order to test the truth of this supposition I have made a 
few determinations of the amounts of lead dissolved by 
distilled water, and by the same water containing known 
quantities of various salts when charged with carbon 
dioxide at a pressure of several atmospheres. 

The apparatus consisted of an ordinary gasogene used 
for making so-called “ soda-water.” From the known 
capacity of the globe and the weight of sodium carbonate 
and tartaric acid employed the pressure exerted in the 
interior of the vessel by the carbon dioxide was calculated 
as approximately equal to 6 atmospheres. 

The surface of lead exposed measured 750 sq. m.m. 
(See Table D). 

It appears from these numbers that distilled water 
charged with carbon dioxide under a pressure of (approxi¬ 
mately) 6 atmospheres dissolves five times as much lead 
as the same water charged with the gas at the ordinary 
atmospheric pressure ; that the presence of a small 
quantity of ammonium nitrate does not increase the 
solvent adtion until after a lapse of 48 hours or so; and 
that potassium carbonate, when present in somewhat 
large quantities, exerts a marked deterrent adtion. The 
amount of lead dissolved, however, even in the presence 
of potassium carbonate, is far too large to allow of such a 
water being drunk with safety. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 16th, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

Before the ordinary business of the Society commenced, 
Dr. Gladstone rose and said it was a pleasant duty he 

had to perform. The Fellows had met last Tuesday at 
the Royal Arsenal at the invitation of their President, 
where they had not only had a rare treat of a most intel- 
ledtual charadter in visiting the works of the various 
departments, and in seeing expeiiments illustrating 
his discovery in explosives, but had also experienced his 
generous hospitality. He felt sure the Fellows would 
agree with him that it was fitting they should express to 
him their heartiest thanks for his entertainment. 

Dr. Gilbert, in a few words, seconded the motion, 

which was carried by acclamation. 

Prof. McLeod remarked that the very interesting experi¬ 
ments on detonation which Prof. Abel had exhibited to 
them at Woolwich should be regarded as demonstrations, 
and that he should be asked to furnish a short account of 
them, which might be entered in the minutes of the 
Society, and thus form a permanent record of the visit to 
the Royal Arsenal, which the speaker thought ought to be 
regarded as a special meeting of the Society. 

The President, in.replying, said the pleasure he had 
felt at the manner in which his invitation had been 
responded to was enhanced by their expression of satisfac¬ 
tion at the arrangements which had been made to enable 
them to see that vast national establishment, and for which 
he was deeply indebted to the cordial assistance he had 

received from his colleagues, the heads of the various 
departments there. 

The minutes of the previous meeting were then read 
and confirmed, and the presents recently made to the 
Society announced. Messrs. C. 0‘Sullivan, W. E. R. 
Martin, R. Messel, and E. W. Napper were proposed as 
Fellows, and Messrs. Jonathan Sparke Walton, Jeremiah 
Head, John Henry Starling, Percy James Winser, Philip 
Holland, and Alfred Anthony Nesbit were ballotted for 
and duly eledted after their names had been read for the 
third time. 

Dr. P. F. van Hamel Roos then gave a short notice “ On 
Crystallised Glycerin,” of which he exhibited a large 
specimen, 56 lbs. in weight. He had found that perfectly 
pure and dry glycerin will crystallise spontaneously when 
cooled to 240 F. if the liquid is vigorously agitated, or a 
ready-formed crystal of glycerin added to it. Moreover, a 
crystal of glycerin introduced into well cooled ordinary 
good commercial glycerin rapidly increases in size, most 
of the impurities remaining in the mother-liquors. He 
had repeated Redtenbacher’s experiments on the fermenta¬ 
tion of glycerin, which was said to produce propionic 
acid ; but with pure glycerin he could get no signs of fer¬ 
mentation, and concluded, therefore, that the propionic 
acid must be derived from some impurity. The solidifica¬ 
tion of pure glycerin was shown during the reading of the 
paper. 

Dr. Armstrong said with regard to the question of the 
fermentation of glycerin giving rise to propionic acid, that 
some time ago, wishing to prepare a quantity of that 
acid, he had induced his friend Mr. Brown, of Burton-on- 
Trent, to examine the subjedt, and he had found that at 
200 to 250 C. the addition of yeast to commerial glycerin at 
first set up a brisk fermentation, and the liquid became 
turbid from production of badteria: this adtion soon ceased, 
however, and the fermentation could not be again started. 
It was the experimenter’s opinion that the fermentation 
which took place in this instance was merely due to the 
presence of some impurity in the glycerin. 

The President having thanked Dr. Roos in the name 
of the Society, 

Mr. W. H. Hatcher read a paper entitled “ Notes on 
the Fatty Acids, and on a Suggested Application of Photo¬ 
graphy.” The author, in experimenting on the setting- 
points of mixtures of the fatty acids with one another and 
with various other fatty substances, had found that these 
generally differed to a considerable extent from those 
obtained by calculation. It would be observed, on refer¬ 
ence to the diagrams, that in some cases the curve of 
setting-points was always above that obtained by calcula¬ 
tion—in some always below, and in others, again, partly 
above and partly below. For instance, in mixtures of 
palmitic and stearic acids, the curve representing the 
adtual setting-points was abnormally low, whilst with 
mixtures of palmitic and oleic acids it was abnormally 
high compared with the line of calculations. Similarly 
mixtures of the fatty acids with the harder paraffins have 
their setting-points below their lines of calculations, whilst 
with the softer paraffins they are mostly above. A series 
of one hundred small cast blocks of mixtures of palmitic* 
and stearic acid, in proportions varying each from the 
next by 1 per cent, were exhibited, from an inspection of 
which it could readily be observed that the mixtures 
formed three groups of highly crystalline composition, 
separated by two groups of close fine-grained material. 
A series of one hundred and forty beautiful photographs 
of the crystalline structure of these mixtures, and some 
others as seen by polarised light, was also shown. 

In reply to a question of the President, the author said 
the setting-points were determined by stirring a portion of 
the melted material in a test-tube with a thermometer, 
and noting the fall of the mercury until this became 
stationary. The points of solidification, as far as his ex¬ 
perience went, were the same in all vessels. They had 
been compelled to reject all methods of determining 
melting-points as giving fallacious results. 
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Mr. Field said he had listened with great interest to 
Mr. Hatcher’s excellent paper, and had himself always 
used the method just described for ascertaining the solidi- 
fying-points of fats. There were some curious points 
about the solidification of mixtures, which it was at pre¬ 
sent somewhat difficult to understand. For instance, a 
mixture of stearic acid of solidifying-point of 130° F., and 
spermaceti of 112° F., gave a mixture below either, namely, 
1080 F. Similarly, a mixture of stearic acid of 130° F., 
and paraffin of 130° F., gave one of 1120 F.; and, still 
more curious, a mixture of high melting-point stearic acid 
from cotton seed with animal stearic acid of 130° fused at a 
point below that of the animal stearic acid. 

In reply to a question of Dr. Muller as to the method of 
purification employed, the author replied that fractional 
crystallisation from alcohol and from ether had been used. 
By these means it was easy to obtain the palmitic acid in 
a pure state ; for although a mixture of go parts of palmitic 
acid with 10 of stearic crystallised from alcohol unchanged, 
the two could be readily separated by crystallisation from 
ether, or, still better, from benzene, in which stearic acid 
is more soluble than palmitic. The palmitic acid had 
almost the same melting-point as that given by Heintz 
(6o'8* C.), and the stearic acid from cocoa butter melted 
at 68-6° C. 

Dr. Thudichum objected to the use of alcohol in the 
purification of the fatty acids, as he had found that fatty 
ethers were formed in such cases with great rapidity, 
especially when absolute alcohol was employed. Even in 
the cold, if the mixture was allowed to stand, ethers were 
gradually formed. 

The Presid*nt having thanked Mr. Hatcher for his 
valuable paper, which had given rise to such an interesting 
discussion, 

Mr. F. Jones proceeded to read a communication 11 On 
Stibine." The author had examined the gases obtained 
by the aCtion of acids on an alloy of zinc and antimony, 
by the addition of an antimony solution to a mixture of 
zinc with a dilute acid, and by the aCtion of sodium amal¬ 
gam on a concentrated solution of antimony chloride. 
In all cases, however, the stibine was mixed with a very 
large amount of free hydrogen, so that the attempts to 
analyse it eudiometrically by observing the increase of 
volume it underwent when submitted to the aCtion of the 
eleClric spark, led to unsatisfactory results. The author 
also examined the so-called silver antimonide, produced 
by passing the mixed gases through a solution of silver 
nitrate, and ascertained that the precipitate invariably 
contains a considerable quantity of uncombined silver in 
fine filaments. The aCtion of stibine on sulphur is very 
marked, the gas being decomposed, with formation of 
antimony sulphide and sulphuretted hydrogen according 
to the equation, 2SbH3 + 6S = Sb2S3-f 3H2S. This reaction 
takes place slowly at ioo* C., rapidly in sunlight, and 
accompanied as it is by the production of the red antimony 
sulphide, affords an extremely delicate qualitative test 
for antimony, the author having in one case obtained a 
distinct colouration with o’ooooy grm. of antimony. He 
has also utilised this reaction for obtaining photographic 
copies of fern fronds, &c., by placing them on paper coated 
with sulphur in an atmosphere containing stibine, and ex¬ 
posing them to light: the unprotected parts rapidly assume 
a deep orange colour, whilst the protected portions remain 
yellow. It was attempted to make this property the basis 
°f,a photometric process, and with fair success, the chief 
objection being the difficulty of obtaining and preserving 
the stibine of uniform strength. 

Mr. Spiller said he had listened to the paper with 
great interest, especially as it seemed to afford a new 
method for photometric observations. He must also be 
allowed to congratulate Mr. Jones on his photographic 
results. 

The Secretary then gave an abstract of Mr. F. Kopfer’s 

paper “ On the Use of Platinum in the Ultimate Analysis 
of Carboy Compounds.” The author burns the substance 
n a platinum boat in a current of oxygen, the anterior 

portion of the tube containing spongy platinum and coils 
of fine platiuum wire. The results he has obtained with 
sugar and with aurin are very satisfactory. For the 
analysis of liquids the apparatus is specially arranged, and 
the author purposes to extend the method to carbon com¬ 
pounds containing chlorine, nitrogen, sulphur, and other 
elements. 

Mr. W. H. Perkin said he had some time ago made 
experiments on the combustion of carbon compounds in 
oxygen by means of platinum, with the object of simulta¬ 
neously determining, not only the carbon and hydrogen, but 
also the chlorine. He then described the method, but had 
abandoned it on account of the practical difficulties, not only 
in obtaining glass which would resist the aCtion of chlorine, 
and especially bromine, but also from the liability to ex¬ 
plosions. 

The last paper was by Mr. G. Beckett and Dr. C. R. A. 
Wright, “Oh the Action of Organic Acids and their 
Anhydrides on the Natural Alkaloids (Part V.). As far as 
regards the formation of acetylated derivatives, whilst 
codeine and morphine easily yield them, only negative 
results have been obtained by the aCtion of acetic anhydride 
on narcotine (and its derivatives, hydrocotarnine and 
cotarnine), narceine, papaverine, and thebaine. Strychnine 
forms an amorphous diacetyl-strychnine, and amorphous 
acetyl derivatives were obtained on treating quinine and 
quinidine with acetic anhydride, which on saponification 
gave a base, apparently quinicine. A non-crystalline 
monacetyl-cinchonicine was also formed on submitting 
cinchonine and cinchonidine to similar treatment. 

The President, after thanking the authors, adjourned 
the meeting until Thursday, March 30, the Anniversary. 

NOTICES OF BOOKS. 

A Dictionary of Hygiene and Public Health. By A. 
Wynter Blyth, M.R.C.S., &c. London : C. Griffin 
and Co. 

We have here a kind of encyclopaedia of sanitary science 
in the widest sense of the term, including the detection 
of adulterations, the dietetic value of foods, sanitary 
chemistry, toxicology, and laws relating to public health. 
In a book of this extent, compiled from very various 
sources, the matter cannot, of course, be uniform in value. 
Still, upon the whole, we consider the work as likely to 
be useful. 

From the notice of absinthe we learn, with regret, that 
the quantity of this fearful poison consumed in London 
has been enormously on the increase. How is it that 
none of our professed philanthropists can take up this 
question ? Its importation, manufacture, and sale should 
be totally prohibited. Arsenic has its legitimate uses ; 
absinthe has none. 

On the propagation of cholera we find a passage, the 
more important as it must evidently apply in a like manner 
to plague, typhoid, yellow fever, &c.:—“ The discharges 
being liquid, the great bulk of them find their way to the 
ground, from which the poison may be propagated in 
three ways : (a), by rising into the air as a product of 
evaporation ; (6), by percolating into the drinking-water ; 
(c), by atmospheric dispersion in the form of impalpable 
dust after it has passed into the dried state.” If such is 
the case, what more perfect arrangement could be devised 
for the dissemination of epidemics than a sewage irriga¬ 
tion farm where the first and third of these methods of 
propagation must be alternately at work ? 

In the article on the disposal of the dead the author 
justly condemns the proposed wicker-work coffins, from 
the facility they would afford for the escape of noxious 
emanations. The Turks do not use coffins, and the hor¬ 
rible smell arising from their cemeteries is well known. 
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CORRESPONDENCE. The author recommends for graves a minimum depth of 
8 feet, and in the selection of land for cemeteries would 
make it a condition that neither rock nor water should 
come within 10 or 12 feet of the surface. If the soil is 
damp it should be deeply drained. We ask—Into what ? 
Cemeteries are unfortunately often placed on eminences in 
the outskirts of cities, into which their drainage can and 
does descend. We could give instances of this in the 
suburbs of London, but to tell the truth is often libellous. 
Dr. Blyth also proposes that not more than one body 
should be placed in each grave, and that the length and 
breadth of each burial allotment should be 8 feet by 4. 
These recommendations, from a sanitary point of view, 
are very judicious, but they would necessitate the devotion 
of a very large area of land to the purpose of burial. 
This evil would be partially met by his proposal that after 
eighty years from the last burial the land should revert to 
secular—we hope he means agricultural—uses. 

In speaking of smoke, the author declares that black 
smoke contains a much larger proportion of carbonic acid 
than ordinary smoke. Now, as carbonic acid is the pro- 
dud of the perfedt combustion of carbon, we should 
exped that the blacker the smoke—i.e., the less perfed 
the combustion—the smaller would be the proportion of 
carbonic acid. 

Sometimes the author seems to contradid himself. 
Thus, in the article on “ plague,” it appears to be consi¬ 
dered as identical with the “ black death ” of the Middle 
Ages. But when we turn to “ black death ” it is there 
stated—“ We are of Englada’s opinion, that it was a dis- 
tind species, and that now it no longer exists.” 

On the sukjed of sewage treatment Mr. Blyth might, 
we think, have easily procured more complete and accu¬ 
rate information. Hille’s (not Hill’s) process, as carried 
on at Wimbledon and elsewhere, consists in the precipi¬ 
tation of sewage by lime, chloride of magnesium, and 
tar. The effluent from Whitthread’s (not Whitbread’s) 
process, being admitted to contain phosphoric acid and 
ammonia, can scarcely be termed inoffensive. Phosphate 
of ammonia has a very marked adion in setting up putre- 
fadion when brought in contad with organic matter, and 
its removal from sewage is hence of the highest importance. ' 
The account of the ABC process is at once imperfed and 
incorred ; the materials now used are basic sulphate of 
alumina, carbon, and clay, and the effluent water has been 
found to come within the standard of the Rivers Pollution 
Commissioners. Much of the evidence advanced in favour 
of irrigation can scarcely be pronounced worth the paper 
upon which it is printed. 

On the subjed of disinfedion the author very judiciously 
remarks that there “ never will be any one disinfedant 
which will be useful, like a quack pill, for every kind of 
contagion. 

Under the head “ Microscope” Mr. Blyth recommends 
the Hartnack ” as indisputably the best for the Medical 
Officer of Health and the Public Analyst. 

In speaking of hospitals the author declares—“ If the 
political, moral, and religious state of the ancients be 
examined, it is easy to be convinced that they had not, 
nor could they have, hospitals ; for to found and maintain 
them a virtue was necessary which paganism was destitute 
of, namely, Charity; and it is to this virtue, wholly 
Christian, that we owe these buildings, which—begun in 
the first days of Christianity—have continued to our 
time.” Now if Mr. Blyth will refer to Tennant’s “ Ceylon ” 
he will find that in that island hospitals for men and for 
animals existed as early as 400 b.c. 

To Medical Officers of Health it will doubtless prove 
very convenient to be thus furnished with what may be 
called an encyclopoedia of professional knowledge and 
official obligations, and in spite of the shortcomings.which 
we have indicated, and of others which want of space has 
compelled us to pass over, we think that the author has 
supplied a desideratum in our sanitary literature. The 
work is enriched with 140 illustrations, and with a map of 
the geographical distribution of disease. 

DETERMINATION OF GLYCERIN AND SUCCINIC 
ACID IN WINES. 

To the Editor of the Chemical News. 

Sir,—I find in the Chemical News (vol. xxxi., p. 186) a 

new method of “ Determination of Glycerin and Succinic 
Acid in Wines,” by E. Maumene, taken from the French 
journal Les Mondes. I beg to inform you that this new 
analytical method was not found by Maumene, but such 
a process for determining glycerin and succinic acid is 
mine. Erroneously it was so stated in Les Mondes (No. g, 
March 4, 1875), but in a subsequent number of the same 
journal the fault is corrected (See Les Mondes, No. 2, 
May 13, 1875, pp. 73 and 74).—I am, &c., 

I. Macagno. 
Asti (Italy), March 18, 1875. 

WATER ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—The recent discussion upon this subjedt before the 
Chemical Society, though voluminous, is in some respedts 
unsatisfactory. One especial feature in connection with it 
is the want of independent and impartial testimony in 
favour of the combustion process of Frankland and Arm¬ 
strong. Of all the speakers four only (as reported in the 
Chemical News) can be said to have spoken in favour of 
this process, and of these four one (Dr. Armstrong) was 
one of the original discoverers of the method, and another 
(Mr. Thorp) is or was the chief chemist in the laboratory 
of the Rivers Commission, where Dr. Frankland and his 
method reign supreme. This want of testimony is no 
doubt to be accounted for by the faCt that the process has 
not yet won its way to the appreciation of chemists ; but 
this circumstance is in itself a powerful argument against 
the process. It has had the same chance as its rival, it is 
older than the ammonia process, and it possesses a pow¬ 
erful and eloquent advocate in its discoverer. What, 
then, is the cause of its non-success ? The object of a 
water analysis usually is to answer the question—“ Is 
this water fit for drinking ? ” And it is because the 

; Wanklyn process enables us to answer this question far 
more readily than the Frankland process that it is more 
frequently employed. Until Dr. Frankland has proved 
not only that this method does not give a constant fraction 
of the nitrogen as ammonia, but also that it affords no in¬ 
dication of the purity of a water, he may rest assured 
that his more elaborate, if more exact, process will only 
be resorted to in rare cases where great accuracy is re¬ 
quired. 

And here, Sir, I have not questioned in any way the 
accuracy of the Frankland process. The experiments 
published by Dr. Frankland seem to show that under cer¬ 
tain circumstances (in the absence of nitrates) it gives 
very accurate results ; but it has still to be shown that in 
the hands of other chemists, and under different condi¬ 
tions, the same results can be obtained. The sulphuric 
acid formed by the oxidation of the sulphurous would 
certainly be imagined to affect the destruction of some of 
the organic matter present, but Dr. Armstrong and Dr. 
Frankland say that it does not,—so that this question is 
taken out of the region of theory into that of fact. 

The existence of nitrates in a water is taken by Dr. 
Frankland as a proof of the previous contamination of 
that water by sewage matter, and their amount is consi¬ 
dered proportional to the amount of such contamination. 
This position seems untenable, for nitrates are found in 
some of the most wholesome of waters, and they vary in 
quantity perhaps more than any ether constituent. Also 
when we consider that their presence in a water may arise 
In two ways,—first, by the solution of previously-formed 
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nitrates, and second, by their formation in the water itself, 
—I fail to see how the amount can be a measure of the 
sewage from which they are formed in the second only of 
the above cases. But even allowing that they measure 
accurately the amount of previous sewage contamination, 
of what value is this knowledge ? The sewage has now 
become oxidised and the organic nitrogen converted into 
inorganic, or that which was injurious previously is inju¬ 
rious no longer. Thus if the presence of nitrates is a 
proof of anything, it is that the water has become purified 
to a certain extent at least.—I am, &c., 

Ernest H. Cook. 
Bristol, March 17,1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances de VAcademic 
des Sciences. No. 9, February 28, 1876. 

Explosion of Gunpowder.—M. Berthelot.—The ex¬ 
plosion of gunpowder yields at first all possible bodies, 
that is to say, all bodies which are stable under the con¬ 
ditions of the experiment; these are principally potassic 
sulphide, sulphate, and carbonate, carbonic acid, carbonic 
oxide, nitrogen, and watery vapour. These bodies 
originate in proportions, which vary with the local cir¬ 
cumstances of mixture and of ignition. If they remain in 
contadt for a sufficient time they undergo reciprocal 
adions capable of bringing them to a state corresponding 
with the maximum heat evolved, that is to say, the state 
of sulphate of potash and of carbonic acid. 

Researches on a Sulphate which appears to contain 
a New Oxide of Manganese.—M. E. Fremy.—All 
chemists know the vinous-red liquid formed in the pre¬ 
paration of oxygen by the adion of concentrated sulphuric 

water-bath. Double decomposition takes place according 
to the following equation :— 

C6H7N,HC1 + CN,NH4S = CS,NH2,C6H5 + NH4C1. . 

Antiseptic Properties of Borax.—M. Schnetzler.— 
The author refers to the vast deposits of borax discovered 
by Mr. Robottom in Southern California, and recommends 
it as preferable to salicylic acid for the preservation of 
articles of food. 

Reducing-Sugar Contained in Crude Sugars.—M. 
A. Muntz.—A brief controversial note. 

Manufacture of Superphosphates.—M. A. Millot.— 
The author declares that superphosphates never go back 
if neither iron nor alumina is present, and if a sufficiency 
of acid is used. With phosphatic minerals containing 
superphosphates this- is no longer the case. With the 
coprolites of the green-sand, and a quantity of acid suffi¬ 
cient to attack the carbonate and phosphate, the reversion 
is very considerable, and is complete in about two years. 
If the sulphuric acid is deficient the reverted phosphate is 
a mixture of phosphate of iron and of bicalcic phosphate. 
The acid phosphate of lime is decomposed during desicca¬ 
tion, and splits up into bicalcic phosphate and phosphoric 
acid, which combines with the oxide of iron. Alumina is 
never attacked by phosphoric acid in these produdts. 

Moniteur Scientifique, du Dr. Quesneville, 
March, 1876. 

Industrial Preparation of Sulphuric Acid and 
Chloride of Lime in the South of France.—M. A. 
Favre.—The sulphuric acid is entirely obtained from 
pyrites, roasted in furnaces capable of revolving on their 
axle. The depth of the kiln is r8o m., and its surface 
1*20 m. The pyrites are burnt down to 2 or 3 per cent. 
In many works the pyrites are burnt in too shallow layers, 
when the combustion becomes too',brisk, and is necessarily 
incomplete. The kilns are not always well proportioned 
in number and power to the size of the lead chambers. 
The author approves of the following proportions:—180 
cubic metres of chamber room to 1 square metre of surface 

- _ . of kiln grating, upon which are burnt every twenty-four 
acid upon the peroxide of manganese. This body is hours 270 kilos, of pyrites at 40 per cent of sulphur, cor- 
very unstable, being decomposed by heat and by water, responding to 150 kilos, pyrites to 100 cubic metres of 
and is produced in very small ^quantity, and only from | chamber room. He adds that the capacity of the cham- 
certain samples of manganese. The author has succeeded 
in preparing it in larger quantity, and considers that it 
contains the sulphate of a new oxide, but reserves the 
details for a future communication. 

bers may be better utilised by cooling the gases before 
their entrance into the chambers. The chambers are 
generally eredted in sets of three—a large one and two 
smaller ones following. The size most approved for the 

Influence of Vegetable Mould upon the Nitrifica- I large chambers is 45 metres in length by 8 in width and 
tion of Azotised Substances of Organic Origin used 6 in height. The tdtal cubic bulk of a set of three cham- 
as Manure.—M. Boussingault.—The author maintains bers is 4oo° cubic metres. The sides are generally exposed 
that nitrification is due to vegetable mould, since in sand to the weather, which makes it impossible to maintain a 
and chalk blood furnishes merely traces of nitrates. uniform temperature, and in summer the heat rises to 

Oil of Elaeococca, and on its Solid Modification 65°- The cost of 1000 kiIos- of acid at (Baume ?) is 
as Produced by the Action of Light.—M. Cloez —In ?tated at 36’9 francs* In the manufacture of chloride of 
the liquid oil the author finds elieolic and margarolic lime great care must be taken in burning the lime to be 
acids, apparently derived from two neutral proximate ^P1^- If the heat is too great the lime is not easidy 
principles, elasolin and margarolin, the mixture of which &!ake?’ and tker? resul)s a dense mass, ill adapted to 
forms the largest part, if not the whole, of the Elasococca. 
The solidified oil contains, on the contrary, stearolic acid, 
fusible at 72°, and containing— 

Carbon 74’3° 
Hydrogen . in6 
Oxygen. 14-54 

IOO'OO 

Certain Compounds of Titanium.—MM. C. Friedel 
and J. Guerin.—The authors describe the oxychloride, 
Ti202Cl2; the sesquioxide, Ti203, and the tetrachloride. 

On Sulpho-phenylurea.—M. Ph. de Clermont.—The 
author obtains this compound by causing the hydro¬ 
chlorate of phenylamin to readt upon the sulphocyanide 
of ammonium in equivalent proportions at the heat of the 

absorb the chlorine. If there are unburnt portions the 
evils are the same. If the lime is properly and uniformly 
burnt it is light and porous, and if the chlorine is evolved 
slowly, so as to prevent a great rise of temperature, a 
chloride of lime is obtained which marks no° and which 
is permanent. The casks, he thinks, should not hold more 
than 250 kilos, each. The cost of 1000 kilos, chloride of 
lime at no0 he gives at 244-50 francs. 

Reimann's Farber Zeitung, 
No. 8, 1876. 

According to Schwamborn, lyes from washing indigo- 
blue cloths are not easily precipitated with milk of lime. 
The precipitation is rendered easy if the glue present in 
solution is previously removed by the addition of a decoc¬ 
tion of sumach. As is well known, alumina and iron are 
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not precipitated by alkalies if fixed organic matter is pre¬ 
sent in solution. Are the cases analogous ? 

According to G. Witz, of Rouen, each of the eighty 
printing-machines in France consumes daily 36 kilos, of 
egg albumen, equivalent to 12,000 eggs. In i860 the 
print works of Alsace, with 100 machines, consumed 
125,000 kilos. = 37,500,000 eggs, the yield of 250,000 hens. 
An ox yields 400 grms. of dry blood albumen ; 1 kilo, of 
albumen represents 2§ oxen, 10 sheep, or 17 calves. 

MISCELLANEOUS. 

Refrigeratory Processes.—In our translation of Dr. 
Hofmann’s “ Report on the Development of the Chemical 
Arts” we have laid before our readers an account of 
several processes for the manufacture of ice. It may there¬ 
fore be interesting if we briefly notice the Reece’s ice- 
machine, in which the combustion of 1 ton of coal is made 
to yield 20 tons of ice, at a total expense not amounting to 
five shillings per ton. Like Carre’s machine, which we 
have already described, the apparatus in question is worked 
with ammonia. But there is a very important difference 
between the two processes. The Carre machine distils 
over weak ammoniacal gas, whereas the Reece machine 
makes it anhydrous. The gas produced by the former 
contains 25 per cent of water, which permanently dissolves 
and renders useless an equal weight of ammonia. One- 
third of the whole ammonia distilled is thus rendered use¬ 
less—the fuel to distil it, the cold to refrigerate it, and the 
power to move it all being wasted. The consequences 
are, that ten times as much liquor is required to be kept 
in movement and pumped over and over again into the 
boiler against a very high pressure, four times as much 
water is required to cool the distilled vapour, and ten 
times as much power is required to drive the machines. 
They have, consequently, to be made much larger or more 
numerous, and are thus dearer in first cost, as well as 
infinitely more expensive to work than Reece’s. This sys 
tern, therefore, seems to surpass that of Carre as decidedly 
as that in turn excelsthe ether machine, and forthe present, 
at all events, Reece’s process must be considered the most 
practical and efficient known. The machine can be 
managed by an unskilled workman, and the escape of am¬ 
monia is imperceptible—an important point, both as 
regards economy and comfort. The importance of having at 
command a means of producing ice in quantity, or of 
reducing at will the temperature of liquids and solids is 
indisputable. In our chilly summers, indeed, ice can 
never play the part which it does in.sunnier regions, but 
in the importation and preservation of fresh meat, milk, 
and various other articles of food, it has before it a wide 
future. In various chemical manufactures, also, a ready 
and economical means of lowering the temperature of 
liquids has long been desired. Several of the machines 
are now in operation in London, and the quality of the 
ice we have seen seemed to be equal to the finest speci¬ 
mens of foreign ice. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the means for producing gas from att admixture of 
atmospheric air with paraffin, petroleum, naphtha oil, or spirit con¬ 
taining a large amount of carbon, the said gas being adapted for 
lighting or healing purposes. J. Mather, Gateshead-on-Tyne, Dur¬ 
ham. January 20, 1875.—No. 211. Atmospheric air rushing through 
ajet produces a vacuum in a small chamber or generator, into which 
ateo opens a jet from a vertical tube descending into a cistern con¬ 
taining the carboniferous fluid. This vacuum causes the fluid to 
ascend the tube and to issue from the jet in a spray, which combines 
with the air rushing by. This combination is carried forward along 
a tube that passes through a furnace or oven, and finally conveyed in 
a gaseous state te the hydraulic main, and thence to store tanks. 

Improvements in the disinfection of solid and liquid matters, such as 
night-soil sewerage, either together or separately, gas, and other foul 
waters. J. Box, Great George Street, Westminster, E. Aubertin, 
L. Boblique, and H. Leplay, all three of Paris. January 20, 1875.— 
No. 214. We employ a soluble alkaline phosphate and a soluble salt 
of magnesia and oxide or other form of iron. We employ these agents 
in different combinations. We prefer phosphate of potash or ferru¬ 
ginous soda prepared by calcination in a reverberatory furnace, the 
phosphate of iron with the sulphate of soda and a soluble salt of mag¬ 
nesia, such as the chloride of magnesium. The liquid to be disinfected 
is allowed to run through the raw products as they leave the rever¬ 
beratory furnace ; the sulphuretted hydrogen is deposited in the state 
of sulphate or iron. To the liquid thus deprived of the sulphuretted 
hydrogen soluble salt of magnesia is added ; magnesium phosphate of 
ammonia is formed, and precipitates itself with the azoted organic 
matters. To disinfect solid matters the same products are used dry 
in powder. We also employ phosphate of lime dissolved in hydro¬ 
chloric acid, and oxide of iron also dissolved in chlorhydric acid. 

Improvements applicable in the treatment and manufacture of metals 
and their alloys. W. H. Smith, Edgbaston, Birmingham, Warwick. 
January 20, 1875.—No. 217. This invention consists mainly in the 
improvement and purifying of iron, steel, copper, lead, zinc, nickel, 
and their alloys,_ and treating and manufacturing the same in pre¬ 
scribed manner in converters, cupolas, receivers of metal, or any 
other_suitable vessel or vessels; and consists of introducing into or 
upon iron, steel, copper, lead, zinc, nickel, and their alloys, when in the 
above-named vessels and in a molten or liquid state, alumina, lime, 
soda, potass, and baryta, either mixed or separate, with oxides of 
iron, manganese, titanium, vanadium, tungsten, and chromium, either 
manufactured or in the natural metallic form; and I use them either 
singly or together, and in such proportion or proportions as may be 
required, with or without solid or gaseous carbons. It also consists 
in an improved arrangement of tuyeres as applied to such converters 
or vessels. 

Improvements in the manufacture of steel. A. M. Clark, Chancery 
Lane, Middlesex. (A communication from J. Eyquem, Paris.) 
January 22, 1875.—No. 256. The invention consists in the use for 
cementing iron on a large scale of ammoniacal and carburetted hydro¬ 
gen gases acting simultaneously, and produced by the decomposition 
o a mixture of sal ammoniac and a substance such as peat, tan, and 
other substances, or liquids furnishing proto or bicarburetted hydro¬ 
gen. It also consists in the manufacture by the above means of cast- 
steel from scrap-iron, ores, refining-slag, and other products. 

NOTES AND QUERIES. 

Calcium Phosphates,—On page 365, under the heading “ Calcium 
Phosphates,” of Fownes’s “ Manual of Chemistry,” it is mentioned 
that there are two tri-basic phosphates, Ca3Pa08 and CaHP04, and 
that when the first phosphate is digested with ammonia, that it is 
converted into the second. Is it therefore meant that by the addition 
of ammonia to an acid solution of CasP„08, that CaHP04 is precipi¬ 
tated, and not Ca3P2Os? I have always understood that tri-calcic 
phosphate was precipitated, and that it could be filtered off, dried, 
ignited, and weighed as such.—Amateur. 

MEETINGS FOR THE WEEK. 

Saturday, 26th.—Physical, 3. “On Salt Solutions and Attached 
Water,” by Prof. F. Guthrie, F.R.S. “ On some 
Problems connected with the Flow of Electricity 
in a Plane,” by O. J. Lodge. 

Monday, 27th.—Medical, 8. 
London Institution, 5. 
Royal Geographical, 8.30. 
Society of Arts, 8. Cantor LeCtures." Wool Dyeing,” 

by George Jarmain. 
Tuesday, 28th.—Civil Engineers, 8. 

Anthropological Institute, 8. 
Royal Institution, 3. “ On the Classification of the 

Vertebrated Animals,” by Prof. Garrod. 
Society of Arts, 8. (African Section), “ The Indus¬ 

tries of South Africa,” by T. B. Glanville. 
Wednesday, 29th.—Society of Arts, 8. “Model Dwellings forthe 

Rich,” by T. Roger Smith and W. H. White. 

“ Polarised Light,” by Mr. 
Thursday, 30th.—Royal, 8.30. 

- Royal Institution, 3. 
Spottiswoode. 

- Chemical, 8. (Anniversary.) 
- Philosophical Club, 6. 
- London Institution, 7. 

Friday, 31st.—Royal Institution, 9. “ Physiological ACtion of Light,” 
by Prof. Dewar. 

- Society of Arts, 8. (Chemical Section). “ The 
Methods of Estimating the Illuminating Power and 
Purity of Coal Gas,” by A. Vernon Harcourt, M.A., 
F.R.S. 

Saturday, April 1st—Royal Institution, 3. “ Wagner,” by Mr. 
Dannreuther. 
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ON REPULSION RESULTING FROM 

RADIATION.* 

By WILLIAM CROOKES, F.P.S., &c. 

Part IV. 

In this paper the author describes experiments on the 
repulsion produced by the different rays of the solar 
spedrum. The apparatus employed is the horizontal 
beam, suspended by a glass fibre and having square pieces 
of pith at each end coated with lampblack. The whole is 
fitted up and hermetically sealed in glass, and connected 
with an improved mercury pump. In front of the square 
of pith at one end a quartz window is cemented on to the 
apparatus, and the movements of the beam, when radia¬ 
tion falls on the pith, are observed by a reflected ray of 
light on a millimetre scale. The apparatus was fitted up 
in a room specially devoted to it, and was protected on 
all sides, except where the rays of light had to pass, with 
cotton-wool and large bottles of water. A heliostat 
reflected a beam of sunlight in a constant direction, and it 
was received on an appropriate arrangement of slit, lenses, 
prisms, &c., for projecting a pure spedrum. Results were 
obtained in the months of July, August, and September; 
and they are given in the paper graphically as a curve, the 
maximum being in the ultra-red, and the minimum in the 

e * Tahin0 the maximum at 100, the following 
are the mechanical values of the different colours of the 
spedrum :— 

Ultra-red . 100 
Extreme red .. . 85 
Red. . 73 
Orange .. . 66 
Yellow .. . 57 
Green . 41 
Blue . 22 
Indigo . 8£ 
Violet . 6 
Ultra-violet .. 
. 5 

A comparison of these figures with those usually given 
in text-books to represent the distribution of heat in the 
spedrum, is a sufficient proof that the mechanical adion 
of radiation is as much a fundion of the luminous rays as 
it is of the dark heat-rays. 

The author discusses the question ;t Is the effed due to 
heat or to light ?” There is no real difference between 
heat and light; all we can take account of is difference 
of wave-length, and a ray of a definite refrangibility 
cannot be split up into two rays, one being heat and one 
light. Take, for instance, a ray of definite refrangibility 
in the red. Falling on a thermometer it shows the adion 
of heat, on a thermo-pile it produces an eledric current, 
to the eye it appears as light and colour, on a photographic 
plate it causes chemical adion, and on the suspended pith 
it causes motion. But all these adions are inseparable 
attributes of the ray of that particular wave-length, and 
are not evidences of separate identities. 

The author enters into some theoretical explanations 
of the adion of the different parts of the spedrum, but 
these cannot well be given in abstrad. 

An experiment is given by which sunlight was filtered 
through alum, glass, and water screens, so as to cut off 
the whole of the ultra-red or dark heat-rays. The ray of 
light which was thus freed from dark heat was allowed to 

* Abstrad of a paper read before the Royal Society, Feb. io, 1876. 

fall on the pith surface of the torsion apparatus, when it 
produced a defledion of 105°. When a solution of iodine 
in disulphide of carbon was now interposed the defledion 
fell to 20, showing that the previous adion was almost 
entirely due to light. With a candle tried under the 
same circumstances, the light filtered from dark heat 
produced a defledion of 370, which was reduced to 50 by 
interposing the opaque solution of iodine. 

.In order to obtain comparative results between disks of • 
pith coated with lampblack and with other substances a 
torsion apparatus was construded, in which two or more 
disks could be exposed one after the other to a standard 
light. One disk always being lampblacked pith, the other 
disks could be changed so as to get comparisons of adion. 
Lalling the adion of radiation from a candle on the lamp- 
blacked disk 100, the following are the proportions 

On Lampblacked pith.. 
Iodide of palladium . 
Precipitated silver. 
Amorphous phosphorus.* 
Sulphate of baryta. * [ 
Milk of sulphur . 
Red oxide of iron. 
Scarlet iodide of mercury and copper 
Lampblacked silver . 
White pith . 
Carbonate of lead. 
Rock-salt .. . 
Glass . 

IOO® 

87‘3 
56 
40 

37 
3i 
28 
22 
18 
18 

13 
6-5 

In consequence of some experiments tried by Profs. 
Tait and Dewar, and published in Nature, July 15, 1875, 
the author fitted up a very sensitive apparatus for the 
purpose of carefully examining the adion of radiation on 
alum, rock-salt, and glass. The source of radiation was 
a candle. Perfcdly transparent and highly polished plates 
T)f the same size were used, and the defledion was made 
evident by an index ray of light. Taking the adion on 
the alum at 100, that on the rock-salt in five successive 
experiments was 81, 77-3, 71, 62*5, 60-4. This increasing 
action on the alum was found to be caused by efflores- 
cence, which took place rapidly in the vacuum and 
tendered the crystal,partially opaque. A fresh alum plate 
being taken, this and the rock-salt were coated with 
lampblack and replaced in the apparatus, the black side 
away from the source of radiation, so that the radiation 
would pass through the crystal before reaching the lamp- 
b ack. The adion of radiation was in the proportion of 
blacked alum 100, to blacked rock-salt 73. 

EARLY USE OF CHLORINE FOR BLEACHING 

PURPOSES. 

By G. A. KEYWORTH, F.C.S. 

After the discovery of chlorine by Scheele in 1774 its 
power of destroying vegetable colours seems to have 
remained without pradical application until 1785 when 
Berthollet drew attention to this property. The merit of 
first employing chlorine industrially at bleach works 
belongs to Mr. Robert Hall, who resided at Basford Hall 
near Nottingham. He had long been an able and in*eni’ 
ous experimenter, and was a man whose charader°was 
singularly beautiful. Well read in the chemical literature 
of that period, i.e., the Annates de Chimie, Nicholson's 
Journal and the writings of Black, Scheele, Lavoisier 
and Berthollet, he corresponded with Henry of Man¬ 
chester, and with Priestley of Birmingham. The former 
had, it is said, received from Germany a phial of chlorine 
water, then called oxygenated muriatic acid, and to have 
sent it to Mi. Hall, pointing out the bleaching which the 
coik had undergone. Mr. Hall lost no time in trying the 
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effedt of the new agent in a neighbouring bleach yard 
belonging to his brother-in-law, Mr. White. Here, in a 
place still called from the circumstance “ Bedlam,” the 
first failures and successes occurred. Much too strong a 
solution turned the fabric to tatters, but by degrees the 
new agent became manageable and successful. My 
father, whose early days were spent with these relatives, 
often spoke of the experiments, and during his life took 
occasion to mention them to chemical lecturers and others. 
The use of lime by Tennant, of Glasgow, as an absorbent 
of chlorine, in 1798, seems to have overshadowed these 
interesting early results. 

The facts, however, are stated in “ Self Help,” by Mr. 
Smiles.^The author of a paper on “ Bleaching” in the 
useful Stanford Series of “ British Manufacturing Indus¬ 
tries,” does not allude to them. 

Assisted by Mr. Fox, whose family still carry on the 
bleach works, Mr. Hall made starch there, and chlorine 
was employed to bleach it by his son, Samuel, afterwards 
the inventor of the well-known Hall’s Condenser for 
Marine Engines. 

Marshall Hall, the distinguished physiologist and 
physician, was another son of Mr. Robert Hall. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* * * § ** * 

By Dr. A. W. HOFMANN. 

(Continued from p. 125.) 

The first intelligence concerning the apparatus here 
described is contained in a communication by Carre to 
the Paris Academy, December, i86o.f The inventor’s 
English patent bears the date October 15, i860. Not long 
after, in January, 1861,J MM. Tellier, Budin, and Haus 
mann, sen, claimed priority in the invention, which 
they had patented in July, i860.|| For machines on 
the small scale they recommended at the same time 
sulphurous acid instead of ammonia, since, though 
less soluble in water, it requires only half the pres¬ 
sure. The courts of law appear, however, not to have 
decided the question of priority in favour of these gentle¬ 
men, as their name does not occur in connection with the 
further development of the machine. We find, however, 
that Tellier, in the year 1862,§ issued a report in which 
he recommended ethylamin and methylamin for use on the 
large scale instead of ammonia. The vapour of the 
latter is absorbed by water in double the volume of 
ammonia and possesses a very slight tension, so that the 
internal pressure in the apparatus scarcely exceeds one 
atmosphere. Hitherto, however, we do not learn that 
machines for the application of these substances have 
come into use. Since Tellier has recently— as we have 
mentioned above—constructed an air-pump machine for 
methylic ether, it may be suspeCted that peculiar diffi¬ 
culties have been found in the utilisation of these amines. 
A detailed description of Carre’s continuous machine with 
illustrations has been published by Pouillet.1T An 
illustrated account of the small intermittent apparatus 
may be found in the Wurtemberg Gewcrbcblatt for 1861, 
No. 40, and has been copied into other journals.** In 

* “ Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.” 

•j- Carre, Comptes Rendus, li., 1023. 

t Tellier, Budin, &c., Comptes Rendus, lii., 142. 

II Dingier, Polyt. Journ., clx., 23 and 120. 

§ Tellier, Comptes Rendus, liv., 1188. Dingl. Polyt. Journ., clxv., 
450. 

IT Pouillet, Bull. Soc. d'Encouragement, 1863, 32. Dingl. Polyt. 
Journ'., clxviii., 171. 

** Dingl. Polyt. Journ., clxiii., 182. 

1868, the author drew up for the Badener Gewerbezeitung, 
a paper on ice machines based upon experiments under¬ 
taking with the small machines then known. 

In this essay Carre’s small apparatus is described and 
illustrated by diagrams. The larger, or 2 kilos, size, 
yielded 2§ kilos, ice with a consumption of f kilo, of wood 
charcoal, the time of heating being 80 minutes, and that 
of freezing two hours. Ingenious and effective as is this 
apparatus, it cannot be recommended for household use, 
as its manipulation requires too much technical skill. In 
the Badener Gewerbezeitung for 1869, followed an account 
of the machines for manufacturing purposes, in which 
Carre’s large machine is described and figured. It was 
then and there announced that two German firms, 
Kropff and Co., of Nordhausen (since 1867), and Vaas 
and Littmann, of Halle on thej Saale (since 1868), have 
taken up the manufacture of ammonia ice machines on 
Carre’s principle. The former of these firms has now 
become a joint stock Ice Machine Company. According 
to thq most recent quotations, both these establish¬ 
ments furnish the larger apparatus in five sizes, yielding 
from 25 to 500 kilos, of ice per hour at the price of 
4800 to 30,000 reichsmarks (say from ^240 to ^1500). 
The Nordhausen Company manufacture also a small 
apparatus, for 7£ kilos, per hour, for 2250 marks (£112 10s.). 
According to their statements 1 kilo, of coal, according to 
the size of the machine produces from 6 to 16 kilos, of 
ice. 

(To be continued.) 

ON A NEW DECOMPOSING FURNACE 

PATENTED BY MESSRS. JONES AND WALSH.* 

By R. C. CLAPHAM, F.C.S. 

The best methods of decomposing salt with sulphuric 
acid have long attracted the attention of manufacturers, 
for it is admitted on all sides that those adopted in practice 
have been unsatisfactory—leading to expenses from the 
partial stoppage of work by the breakage of pans, and also 
to a waste of sulphuric acid. 

When the present system of making soda was com¬ 
menced on the Tyne in 1820 the chemical trade was in its 
infancy, and small lead pans lined with brickwork were 
used to decompose salt, a charge of 2 cwts. of salt was 
taken, and sulphuric acid was slowly poured upon it from 
a carboy through a hole in the roof of the furnace, and it 
took three hours to complete the operation. But as these 
lead pans were so liable to be injured, a fire-brick furnace 
was substituted in 1828, which was then looked upon as 
an improvement, and was well known locally as “ The 
Dandy Furnace.” At that time no attempt was made at 
the condensation of the hydrochloric acid fumes, and they 
passed direCtlyinto the atmosphere. 

A great improvement upon the above was introduced in 
1840 by the late Mr. John Lee, who applied a metal pan 
about the same size as wre now use, and its adoption by 
the trade has led, amongst other advantages, to a large 
saving of sulphuric acid. This pan has, however, been 
always liable to frequent breakages from negligence of 
workmen and other causes, and to get over this difficulty 
various substitutes have at times been tried. In i860 I 
had some fire-clay pans made at the Scotswood Brick 
Works, which were used at the Walker Alkali Works. 
They were found to work pretty well, but were difficult to 
heat, and were at last given up. 

If we grant that the life of an ordinary decomposing 
pan is long enough to turn out 2000 tons of salt (and many 
of those present know that in many cases 1000 tons is a 
fair quantity), I calculate that, on the Tyne alone, not less 
than £5000 per annum is spent in the renewal of decom¬ 
posing pans; and when we take into account the loss of 

* Read at the Newcastle Chemical Society, March 23, 1876. 
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time caused by the breakage, the extra labour required, 
and a waste of acid, the money loss under these heads will 
be very considerable also. 

In the face of these fa(5ts there would appear to be 
ample room for improvement. Messrs. Wm. Jones and 
John Walsh, of Middlesbro’, have contrived and eredted a 
new kind of decomposing furnace which completes the 
operation in one furnace. It has now been at work 
several months, and from an examination of the plates 
forming the dish of a furnace which was laid off a few 
days ago, I found the plates as fresh and good as when 
ere&ed. 

The furnace now in adtual work, and from which fixed 
and regular results are obtained, consists of a metal dish 
divided into six segments, all tightly fixed together. The 
metal is inches thick, and the whole rests on solid 
brickwork. The diameter is 15 feet, and the charge of salt 
is about 12 tons each twenty-four hours ; so that a furnace 
of this capacity will turn out about 80 tons sulphate of 
soda in six days. The batch is kept in constant motion 
by means of two cross metal arms worked from a centre 
shaft,^ to which are fixed paddles and rakes, and the whole 
mass is much more completely mixed than in a hand-worked 
furnace, and the sulphate produced is of a very fine and 
uniform character. Mr. Walsh, who is present, has kindly 
undertaken to explain the furnace more fully from the 
working model on the table and from the plans ex¬ 
hibited. 

The motion supplied to the crown wheel is got from a 
donkey-engine, and a small engine with a 6-inch cylinder 
is found to be sufficient to work the furnace. At present 
the batch is both charged into the furnace and discharged 
by hand, but Mr. Goodman experts to perfe<5t a plan to do 
this by machinery. 

The advantages to be derived from this new furnace 
may be described as a more regular daily means of working; 
free from sudden stoppages by breakage of the present 
pans ; a diredt saving in wages, as only one workman is 
required to each shift for charging and working the furnace; 
a saving of fuel, as the heat required is less than in the 
old furnace; and 3 cwts. of coke per ton of sulphates is 
used in the place of g cwts. coal (= 5^ cwts. coke) by the old 
furnace ; a saving, also, of sulphuric acid, calculated by Mr. 
Walsh to be equal to about i£ to 2 per cent. Then, again, 
owing to the complete mixing and better working of the batch 
by machinery, the great inconvenience felt by the public 
living in the neighbourhood of chemical works by the batches 
being frequently drawn by the workmen in a partly finished 
state, and containing free hydrochloric acid, is entirely 
avoided. The fumes being emitted in a gradual and 
uniform manner throughout the working of the batch the 
condensation is more perfedl, and as the whole of the gas 
is passed through one coke tower it is condensed into 
hydrochloric acid of 26° to 28° T., hot. It therefore 
appears that both in an economical and sanitary point of 
view this furnace is an improvement upon its predeces¬ 
sors. 

In the description I have given I have purposely con¬ 
fined myself to a mrnace in adtual daily work, and from 
which known results have been obtained; but there is a 
fair probability that experience will show that not less 
than 100 tons weekly will be turned out of each furnace. 

ACTION OF PEROXIDE OF HYDROGEN UPON 

FATTY OILS. 

By S. COHNE. 

By the adtion of H02 upon fatty oils they become separated 
into the two distindt classes known as drying and non- 
drying oils. Though H02 does not exhibit any adtion 
upon the latter description it adts powerfully upon the 
first kind. When a few drops of a weak solution of H02 

*33 
(if containing only half a volume) are mixed and shaken 
with a drying oil—such, for instance, as linseed, nut, 
cotton-seed, poppy, &c.—linolic or palmatine acid are 
immediately separated from it, which, if put into a basin 
to settle, the linolic acid subsides to the bottom in the 
form of a greasy mass, while the palmatine acid sets in 
fine sheets upon the top of the oil. The remaining fluid 
oil loses its property of a drying oil, and becomes a non¬ 
drying oil. 

Castor oil, after treatment with H02, does not then so 
readily dissolve in alcohol, and when dissolved in sufficient 
quantity of alcohol it will be found, if thrown on paper, 
that it will not dry up: consequently H02 is an easy test. 
If olive oil is adulterated with cotton-seed oil, this being 
a cheaper article, it may easily be detected, even if the 
adulteration is less than a quarter per cent, as the oil 
immediately becomes thick and dull. 

The H02 appears to a6t upon the oil somewhat as 
sulphuric acid does upon alcohol, that is, the H02 is not 
decomposed, and when the solution of H02 is allowed to 
settle, and is afterwards drawn from the oil, it can be used 
again and again, and will continue to a<5t upon a fresh 
quantity of oil with a like result. 

, The weak solution of H02 may remain for months under 
oil without being decomposed, even though heated up to 
100 F.; similarly, as Saussure has found, that a layer of 
nut oil, if enclosed with oxygen gas, absorbs in eight 
weeks in the shade only three times its bulk of that gas. 
As drying oils are usually much cheaper than non-drying 
oils, advantage may be taken of the foregoing fadts to 
convert the drying into non-drying oils for lubricating 
purposes. 

NOTE ON THE ANALYSIS OF MINERAL 

PHOSPHATE OF CALCIUM. 

By DR. B. w. GERLAND. 

The “ Oxalic acid method ” is pointed out in the “ Report 
on the Methods Employed in the Estimation of Potassa 
and Phosphoric Acid in Commercial Products, &c.” 
(Chem. News, vol. xxxii., p. 172) as one of the most 
recommended. Its advantages are, however, considerably 
reduced when, as is mostly the case, iron and aluminium 
are present, and the choice is left between precipitating 
these as phosphates with an alkaline acetate before adding 
the oxalate, and the use of the citric acid for keeping them 
in solution. If the former recommendation is adopted, the 
difficulty is to obtain the iron and aluminium phosphates 
completely separated, and at the same time free from 
calcium phosphate ; and if citric acid has been used the 
precipitation of calcium oxalate is incomplete, the mag¬ 
nesium ammonium phosphate is liable to be accompanied 
by basic magnesium citrate, and the estimation of iron 
and aluminium becomes inconvenient. 

The precipitation of the phosphate of iron and aluminium 
from their acid solution by alkaline acetate is prevented 
by the presence of oxalic acid. On the strength of this 
fad the ‘‘ oxalic acid method ” can be modified, so that it 
becomes expeditious and accurate. The operations can 
be conveniently carried out in the following manner:— 
The properly-prepared solution of the weighed sample in 
hydrochloric or nitric acid is neutralised as much as 
possible without forming a permanent precipitate, heated 
to boiling, and oxalate added in small excess. If the dilu¬ 
tion is already sufficient, oxalate of ammonium may be 
added in crystals. Acetate of sodium (or ammonium) is 
added in sufficient quantity to take up the free mineral 
acid, and the liquor is removed from the fire. The calcium 
oxalate settles rapidly as a heavy granular powder. The 
liquor, which appears clear whilst hot, becomes turbid on 
cooling, but after two hours’ rest is again clear. The 
filtration of the calcium oxalate can now be proceeded 
with ; it requires very little time. The precipitate is free 
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from iron and aluminium phosphates, which is readily 
proved by dissolving the calcined residuum in hydrochloric 
acid, and adding ammonia, when no precipitate will be 
formed. 

From the filtrate and wash-waters of the calcium oxalate 
iron and aluminium are to be separated. Ammonia alone 
does not effeCl it completely, boiling assists it, and the 
addition of bromine-water still more ; but, to make the 
separation complete, it is advisable to add ammonium 
sulphide, and allow the sample to stand in a warm place 
until the liquor has cleared itself, and assumed a bright 
yellow colour. It is then filtered with the known pre¬ 
cautions. The precipitate is generally free from magnesia, 
particularly if ammonia was not added in too great excess, 
but contains, besides aluminium phosphate and iron sul¬ 
phide, a not insignificant quantity of silica, even if the 
solution has been previously evaporated to dryness. 
Phosphoric acid retains silica with a tenacity similar to 
the vanadic acid. For the analysis of the iron and alu¬ 
minium precipitate the molybdanic acid method is the 
most convenient. Instead of using ammonium sulphide, 
the liquor may be treated with chlorine, or evaporated 
with sodium carbonate, and the residuum calcined for the 
destruction of the oxalic acid. The filtrate from the am¬ 
monium sulphide precipitate is to be concentrated, and the 
magnesia precipitated with part of the phosphoric acid by 
ammonia. Lastly, the remaining phosphoric acid is 
separated by magnesia mixture. 

With these modifications the “ oxalic method ” com¬ 
pares favourably in point of convenience with Sonnen- 
schein’s, and yields results no less accurate. 

Macclesfield, March, 1876. 

ON A REMARKABLE CASE OF MILK 

ADULTERATION. 

By SIDNEY GIBBONS, F.C.S., Melbourne, 'Victoria. 

I venture to apply the term “ remarkable ” to the case 
in question, because it is almost unique, being not only 
the first in my experience, but in addition only the second 
on record. 

Almost all writers on adulteration mention many sub¬ 
stances which they state to be used, but w’hich each in 
turn admits that he has never detected. If this is found 
in the writings of professional investigators, can we be 
surprised if thoughtless and ill-informed paragraphers in¬ 
dulge, from time to time, in such intimations as that 
brandy is made with vitriol, champagne from petroleum, 
and fresh butter from river mud. Conspicuous among the 
instances of this blind faith in the unseen is the notion, 
constantly repeated, that milk is doCtored or manufactured 
with sheep’s brains. It is uniformly mentioned in “ the 
books,” but all of any repute admit the absence of foun¬ 
dation. The only evidence existing is that given by the 
late Prof. Quekett to a Committee of the House of Com¬ 
mons, in 1856. He stated that in one case, occurring five 
or six years before, he ‘‘found a sediment composed of 
nervous matter,” but that since that time he had not been 
able to deteCt anything of the kind. In illustration, he 
submitted drawings of cow’s milk, with and without the 
admixture of calves’ brains. These drawings have passed 
into history, and are quoted by Dr. Hassall, who, though 
admitting that he has never found such an adulteration 
himself, gives an engraving of the microscopic appearance 
of the mixture, without, however, stating whether it is 
drawn from his own synthetic experiment or is a copy of 
Quekett’s sketch. 

My sample had been delivered the same day by a milk¬ 
man serving a suburban hotel, at which complaints of the 
quality ol the milk delivered had for some time been 
frequent. 

At last it was bottled at once, much to the chagrin of 

Milk A dultevation. {CHwarch 

the milkman, who, when informed that it would be for; 
warded to me for analysis, was eager to recover possession 
this, of course, was not allowed. 

As received, the sample had separated into three layers, 
of which the upper was thick and of a brownish dirty grey 
colour ; the bottom resembled it, but was less in volume ; 
and the intervening portion was white and thin. On being 
shaken it resumed, without frothing, its thick and pulpy 
consistency, but soon separated again. Its density in 
this state was 1022, but in five hours fell by dissociation 
to 1016. 

On standing it yielded, as before, an upper layer of 
thick grey pulp, of which most was at the top. It differed 
from cream, and showed but few large cream-cells. In 
•amount it was, after standing the usual time, one-fifth of 
the entire column ; but on allowing this to remain, I found 
the measurement to alter materially, and indeed the pro¬ 
portions subsisting between tire several layers were by no 
means constant. The lower portion was darker, and in¬ 
cluded much dirt, with sand and vegetal debris ; on its 
surface torulae abounded. Throughout, and chiefly in the 
grey pulp, was much granular and clotted matter, which 
“ took ” magenta, and was thereby distinguished from the 
normal fat globules. There was no added starch, and 
nothing that depolarised light except the sand, some 
cuticles of grasses, and a few granules of their starches. 

Many singular masses of the same type, but of varying 
size and form, somewhat resembling bean pods, having a 
length of from two to six times their width, behaving 
optically like fat corpuscles. Others were larger, irregular 
and branched, clear, structureless, not polarising, com¬ 
parable in appearance to the vacuoles that form when a 
viscid medium dries up between glasses. Also many re¬ 
sembling caudate brain-cells (though not of the acute- 
angled and stellate forms), without apparent nuclei, not 
definitely tubular, and without contents. Some large 
transparent round cells or oil-globules, not natural. These 
bodies, and a large part of the mixture which had not 
previously shown structure, took magenta freely, and then 
revealed fragments of what appeared to be nerve tubules. 
A “ large ” piece, longer than the diameter of the field of 
view (o-oi5''), consisted of a ramification of tubules pro¬ 
ceeding in the same direction, as having been normally 
parallel, but now partly spread radially, and connected by 
a fine transparent structureless tissue. Of this two 
sketches were made at different times. A notable feature 
was a sharp straight line, obviously a clean cut, which 
bounded it. 

All these indications seemed to point to nerve structure, 
as of cerebral matter, and to nothing else. The next 
thing was aCtual comparison under both conditions. I 
procured some brains, and, after preparing an emulsion, 
got a series of similar and accordant observations. There 
was, however, this marked difference :—I did not succeed 
in producing a pulp so smooth as the milkman’s, and al¬ 
ways had a conspicuous amount of unbroken and unmis¬ 
takable structures ; whereas in the milk they had to be 
sought, but, saving the particular forms mentioned, they 
were to be found. It is probable that special precaution 
had been taken to break down as much as possible of the 
tissues by long digestion, and to strain off what proved 
intractable. 

Besides these experiments, I brought into comparison 
published figures of the structures without number, and 
with singular agreement. For example, Hassall’s drawing 
of the mixed milk might almost have done for one of my 
fields, except that I found more than he figures ; and I 
find in the “ English Cyclopaedia,” article “ Nervous 
System,” fig. 3, a fascicle of nerve fibres, which, if cut in 
half transversely, will give a very good rough idea of my 
fascicle described above. But my sketched example of 
this'fascicle of tubules with their sheaths, sharply cut off, 
and the observations with magenta, are pretty con¬ 
clusive evidence, and throw strong light on the other ap¬ 
pearances. 

There is, then, no room for regarding this otherwise 
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than as a veritable case of the adulteration of milk with 
brains, probably sheep’s (which I long considered mythic), 
and the solitary successor of Prof. Quekett’s memorable 
case in 1850. 

Tt may be observed that I have refrained from using any 
of the expletives with which sensational accounts of such 
matters are sometimes garnished. I know that some ac-<* 
complished analysts have, while declaring their opinion 
that this particular kind of fraud was not practised, stig¬ 
matised it as “ disgustingly horrible.” But I see nothing 
more necessarily disgusting in this use of brains than in 
its service with calves’ head. And it certainly bears a 
closer dietetic relation to milk than some of the recognised 
substitutes ; albeit, containing as it does substances more 
nearly resembling flesh food than those of milk alone, it 
might be too strong a food for infants. 

But a preparation stealthily made for fraudulent pur¬ 
poses is not compounded with all the nicety of a well- 
appointed kitchen, and dirt is by no means the worst evil 
likely to be associated with such an adulteration. It is 
hardly likely that the proceeding will now be repeated ; 
still I regret that it is not in my power to publish the 
name of the present offender. 

ON SOME RESEARCHES ON THE 

PURIFICATION OF CAST-IRON. 

By SERGIUS KERN, St. Petersburg. 

The sample of cast-iron which was used during these 

experiments gave on analysis the following average com¬ 

position :— 

Per Cent. 

Silicon .. 
Graphite 
Carbon. 
Iron . 
Manganese .. 
Sulphur.. 

IOO'OO 

This sample was melted in a small cupola, and the 
ingots obtained were analysed. The analysis showed 
that the amount of silicon and sulphur diminished and 
that a part of graphite was transformed into carbon. The 
results of this analysis are as follows :— 

Per Cent. 

Silicon. 
Graphite •• .• 3*23 
Carbon. 
Sulphur. • • • • 0*05 
Iron, &c. .. .. 93*24 

100*00 

A second experiment was made ; the sample of cast- 
iron was melted with a mixture of crude soda (1 per cent) 
and manganese dioxide (0*5 per cent). It was found that 
the resulting metal contained the following amount of 
silicon and sulphur:— 

Per Cent. 

Silicon.   0-58 
Sulphur. o'02 
Iron, &c.99*40 

IOO'OO 

It was found well to add to the melted mixture a small 
quantity, about 3 per cent, of fluor spar. Some metal¬ 
lurgists have proposed the use of soda for refining cast- 
iron ; my experiments showed me that a modification of 
all these processes may be proposed, consisting of 
melting and refining; the metal at the same time. The 

metal is melted in puddling or refining furnaces, and 
when the metal is fluid, into the furnace is thrown a 
mixture of 3 per cent of fluor spar, 1 per cent of crude 
soda, and 0-5 per cent of manganese dioxide for every 
100 parts of the melted cast-iron. This process gave 
very gobd results. 

MODIFICATION OF WANKYLN’S METHOD OF 

WATER ANALYSIS. 

By H. B. CORNWALL, E.M. 

To shorten the Nesslerising I keep on hand five bottles 
containing solutions in the proportion of 20, 15, 10, 5, and 
2*5 c.c. of dilute standard ammonia solution 
(Wanklyn’s “ Water Analysis,” 3rd ed., p. 25), filled up to 
50 c.c* each with pure water, and then mixed with 2 c.c. 
of the Nessler reagent. I keep about 100 c.c. of the 
respective solutions in each bottle ; they absorb ammonia, 
and become darker on use, but very slowly indeed. 

Suppose it is required to determine the amount of 
ammonia in 50 c.c. of a distillate obtained by Wank¬ 
lyn’s ordinary method. It is collected in a test cylinder, 
and the usual 2 c.c. of the Nessler reagent run into it. 
After a minute or two, by pouring 52 c.c. from one or 
another of the comparison bottles into a second test 
cylinder, the amount of ammonia in the distillate can 
be roughly estimated by comparing the depth of color 
of the two liquids. If it is found that the distillate 
contains more ammonia than the solution made with 5 
c.c. of ammonia solution, and less than that with 10 c.c. 
the comparison solution is returned to its bottle, and 
10 c.c. of the above dilute ammonia solution, referred 
to on p. 25 of Wanklyn’s book, is run into the second 
test cylinder, which is then filled to the 50 c.c. mark 
with pure water, 2 c.c. of Nessler reagent added, the 
whole stirred, allowed to stand five minutes, and then 
transferred to a burette in which tenths of a cubic centi¬ 
metre can be accurately read. Now by running enough 
of this solution into the second cylinder to produce a 
colour as deep as that in the first and measuring the 
amount required, it is easy to ascertain by a proportion 
how many cubic centimetres of dilute ammonia solution 
have been required to produce this effedt; in other words, 
how much ammonia is contained in the 50 c.c. of 
distillate. Suppose that 44-2 c.c. had been run out cf 
the burette, then 52 : 44-2 : : 10 : 8-5. 

The standard solution referred to in Wanklyn’s work 
contains o-oi milligramme of ammonia in one cub. centi¬ 
metre, and the supposed 50 c.c. of distillate would 
therefore contain 0*085 milligramme. 

The following are the results of the first six experi¬ 
ments made to test this method, the numbers represent¬ 
ing milligrammes of ammonia per 50 c.c. of solution, as 
usual:— 

0*0939 instead of 0*094 
0*1827 11 11 0*179 
0*1802 11 11 0*179 
0*0183 11 11 0*017 
0*0513 11 V 0*050 
0*0501 11 >1 0*050 

By this means in ten or twelve minutes, at one ope¬ 
ration and with a consumption of only 50 c.c. or less of 
water free from ammonia, the Nesslerising may be ac¬ 
complished with an accuracy which, unless by lucky ac¬ 
cident, one could uot equal in half a dozen of the usual 
trials, each requiring eight or ten minutes and consum¬ 
ing 50 c.c., or a little less, of pure water. The test 
cylinders employed are 27 centimetres in diameter, of 
very thin glass, with perfectly flat bottoms, and cer¬ 
tainly give more accurate results than I can obtain 
with the wider ones recommended by Wanklyn ; per- 
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haps more accurate than are necessary for water analy¬ 
ses. 

I have obtained quite good results by using the solu¬ 
tion from my comparison bottles at once in the burette, 
but they grow darker with use. There is no need of 
cleaning the burette more than once in a morning, even 
if solutions of varying strengths are used, and unless the 
air of the laboratory is too bad for any such work, the 
solutions made up for use at any particular time may be 
used for all determinations that day, for which they are 
suitable, if kept meanwhile in tight hottles. 

I have tried and am still trying to replace the com¬ 
parison solutions by imitations of the yellow colour pro¬ 
duced by mixing solutions of ferric chloride or placinic 
chloride with cobaltic nitrate, or by solution of burnt 
sugar, but with only partial success as yet. It is easy to 
imitate the'depth of colour produced by a certain amount 
of ammonia, but on diluting the imitation liquids they do 
not give proportional results. In judging of the colours in 
the test cylinders, I prefer to hold them so that the 
bottoms of the cylinders are half over a white and half 
over a black surface ; the dark part seems to heighten the 
contrast between the lighter portions.—American Chemist. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

March 25, 1876. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were eledted members of the 
Society:—Prof. Liversidge, The Marquis of Salisbury, 
W. Ackroyd, Tolver Preston, W. Merritt. 

Mr. O. G. Lodge, B.Sc., made a communication on 
“ The Flow of Electricity in a Plate,” in continuation of 
a paper which he read before the Society, on the 26th of 
February. In order to apply the principle of images 
already described to the flow of eledtricity in plates 
bounded by straight lines, it is necessary that the angles 
of the plate should be aliquot parts of 1800; and, since 
this condition excludes obtuse angles, the number of 
redtilinear figures which can be treated is very limited. 
They are redtangles, equilateral triangles, two cases of 
right-angled triangles, the two limiting cases of 
isosceles triangle, for which the equal angles are o= and 
go0 respectively and many cases of the general two-sided 
polygon or “ wedge,” including the regular two-sided 
polygon or “ strip.” Since the images of a pole in a 
wedge lie on a circle as in a Kaleidoscope, Cotes’s pro¬ 
perty of the circle may be applied to obtain expressions 
for the potential of any point, and for the electrical resist¬ 
ance of the plate to the flow from any number of point- 
poles situated anywhere in it. The expressions are 
rather long, but they become simpler in certain special 
cases which were pointed out. Making the angle of the 
wedge vanish, the expressions modify into corresponding 
expressions for the strip, the resistance expressions of 
which always contain hyperbolic trigonometrical functions 
of the positions of the poles. The potential fundtion for 
a circular sedtor also follow from the general case of the 
wedge. The general resistance formula applied to the 
case of the isosceles right-angled triangle leads to some 
continued produdts, all of which are generalisations of 

Wallis’s expression for -. The produdt of these produdts, 

which is itself of the same form, has been reduced by Mr. 
J. W. L. Glaisher to the complete elliptic integral usually 
denoted by K, its modulus being sin 450. This quantity 
appears in all the resistance expressions for right-angled 
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triangles and squares which the author has yet examined. 
The case of an equilateral triangle leads to more complex 
and interesting produdts, which were reduced by Mr. 
Glaisher to the produdt of two theta-fundtions with 
sin 750 as a modulus. When the conditions of flow are 
known in one redtilinear figure, they may be extended to 
a large number of others by alternate processes of refledt- 
ing the plate in one of its own boundaries and of cutting 
it along one of its straight flow or equipotential lines. 
Diagrams of such transition figures were shown. In 
order to obtain the resistance of a compound condudtor by 
means of the known resistance of its components, it is 
necessary that the flow conditions in each component 
shall remain entirely unaffedted by their being connected 
together. Thus, if the resistance of a circuit consisting 
of two wires side by side is to be deduced from the resist¬ 
ance of the wires separately, by the ordinary method of 
adding their conductivities, it is necessary either that the 
wires shall not touch each other, or that, if they do, no 
flow shall pass across the junction. This rule is often 
overlooked, and the oversight has given rise in certain 
cases to a notion of electrical “ interference.” The con¬ 
cluding part of the paper has to do with the flow condi¬ 
tions when line poles are combined with point poles in a 
sheet, especially when point electrodes are introduced into 
a sheet in which a uniform current or “ river ” is flowing 
across the sheet. 

Dr. Guthrie referred to experiments which he had 

made on the subject with the aid of a magnetic needle, 
but the results were of course interfered with by the lines 
of flow. He suggested as another subject deserving of 
investigation, the flow of electricity through a network of 
wires, which might perhaps be considered as a case of one 
dimension. 

Mr. Lodge had not investigated such a case, but 
thought it would rather be an extremely complicated case 
in two dimensions, somewhat resembling a plate with 
many holes in it. 

Prof. Foster pointed out the extreme simplicity of the 
ideas employed to obtain the results which had been 
given. The subject has often been treated by mathema¬ 
ticians, but too often without regard to the physical point 
of view. 

Dr. Guthrie then communicated a fourth paper on 
“ Salt Solutions and Attached Water." It consists 
mainly of an account of an examination of the behaviour 
of a salt solution when cooled below the freezing-point of 
water. Having shown in previous communications that 
every salt solution, when of a certain strength, solidifies 
as a whole at a certain temperature as a cryohydrate, the 
present research was directed to the determination of the 
temperatures at which (1) ice separates from solutions of 
strengths weaker than the cryohydrate, and (2) the 
anhydrous salt, or some hydrate richer than the cryo¬ 
hydrate, separates from solutions stronger than the 
cryohydrate. About twenty typical salts have been 
examined in this manner, and curves were exhibited, in 
which the abscissas represent strengths and the ordinates 
solidification temperatures. All the curves have a similar 
character, and exhibit a point of contrary flexure between 
the origin, representing pure water at o° C., and the 
cryohydrate. Between the cryohydrate and the o° C. 
degree of saturation, they are nearly straight lines, and 
are continuous with the curves of solubility above o° C. 
The joint effedt of two salts in depressing the temperature 
of ice-formation was also examined. From previous 
experiments the general law that the temperature of a 
freezing mixture is identical with that of the solidification 
of the cryohydrate of the corresponding salt appeared not 
to be the case with iodide of sodium. It now appears 
that this salt offers no exception to the general law and 
that the what was previously mistaken for the cryohydrate 
is really a sub-cryohydrate solidifying at a higher tempera¬ 
ture. Certain remarkable cases of supersaturation were 
discussed which show that a solution may be super¬ 
saturated in a three-fold manner—(1) With regard to ice 5 

Salt Solutions and Attached Water. { 
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(2) with regard to a salt; (3) with regard to the cryo- 
hydrate of the salt. The parallelism between a boiling 
saturated salt solution and a glaciating one was pointed 
out. 

Prof. Foster explained that when we have discon¬ 
tinuity in a curve we always must be dealing with two 
separate phenomena. He mentioned also that the portion 
outside the part of the curve between zero and the cryo- 
hydrate must be taken as representing supersaturation of 
ice, and that outside the upward curve from this point 
refers to supersaturation of salt. 

NOTICES OF BOOKS. 

Remarks on Coal and Other Matters. By Lewis 

Thompson, M.R.C.S. Newcastle-upon-Tyne : “ Daily 
Journal ” Office. 

A collection of essays in which a certain amount of 
truth—chemical and otherwise—is conveyed in a very 
original, not to say eccentric manner. We quote the 
author’s instructions for finding the comparative value of 
different samples of coal. The apparatus required is a 
small cast-iron crucible, about the size of a common 
tea-cup, and furnished with a lid. This crucible should 
be as light and thin as possible. The one the author now 
uses weighs 6 ozs., holds 4 ozs. of water, and cost one 
shilling. Having obtained a fair sample of the coal— 
which is rarely practicable except 1 cwt. has been crushed 
under edge-stones—we reduce an ounce of this to an 
impalpable powder, and carefully mix 10 grs. of this with 
£ oz. troy of common salt, previously dried, and then add 
and thoroughly mix with this 1 oz. troy of bichromate of 
potash; place the mixture in the crucible, put on the lid, 
counterpoise the whole with great care in the scales ; 
then, allowing the counterpoise to remain, place the 
crucible in a common fire where it may become dull 
red-hot, and allow it to continue so for a quarter of an 
hour; after which take the crucible from the fire, and 
when cold place it again in the scales, and notice how 
many grains it has lost; then, deducing from this the 
weight of the coal (10 grs.), the remainder represents 
the quantity of oxygen carried off by the really useful 
combustible constituents of the coal. This he has found 
to vary in the coals supplied to the London market 
from 19 to 28. 

The essay on “ Pure Water and Sanitary Reform ” will, 
we fear, be considered in certain influential quarters as 
little short of blasphemous. The Society of Medical 
Health Officers, he remarks, tell us that the drinking 
waters supplied to London have been remarkably free 
from organic pollution. “ Unfortunately there is another 
Aquarius, a kind of Government official and eminent 
chemist, who, during part of the very same period, 
declares that the five companies which take their supply 
from the Thames sent out water quite unfit for domestic 
use, and containing large quantities of suspended im¬ 
purities, fungoid fibres, moving organisms, and soluble 
brown matter.” The author not only asks the old plain 
question, “ Who is to disagree when doctors differ ?” but 
points out that the inhabitants who have swallowed all 
these pollutions have enjoyed just as good health as those 
who have had the benefit of the Kent Company’s water, 
“pure, brilliant, and palatable.” “As a nation,” says 
Mr. Thompson, “ we are getting into the ruinous practice 
of keeping more cats than we have mice to be caught, the 
result of which is to induce our sanitary cats to make 
work for themselves by creating sensational mice.” “ Up 
to the present time sanitary reform has not only shown 
itself to be totally useless and frightfully expensive, and 
it is in fact a greater nuisance than the nuisances which 
it pretends to remove.” This view, if exaggerated, is not 
without a certain element of truth. It may serve as an 

instance of the reaction which sanitary reformers of the 
sensational school have succeeded in creating not merely 
in the minds of the interested and the ignorant, but in 
those of the scientific and thoughtful. Mr. Thompson’s 
pamphlet contains much that will be called in question, 
but few can deny that it is highly suggestive, and may be 
read with much profit. 

The Geological Record for 1874. An Account of Works 
on Geology, Mineralogy, and Palceontology Published 
During the Year. Edited by William Whitaker, F.G.S. 
(of the Geological Survey of England). London: 
Taylor and Francis. 

This Annual supplies a want which must have been felt 
by all engaged in geological research, and deserves 
general encouragement. The books and memoirs referred 
to are classified under the heads of stratigraphical and 
descriptive geology, physical geology, including cosmo¬ 
gony, applied and economic geology, petrology, mine¬ 
ralogy, and palaeontology. Under the title of each is 
found a brief abstract of its nature and contents. There 
are appended a list of the guarantors of the undertaking, 
among whom we find many names illustrious in science, 
a table of the works, periodicals, and memoirs referred to, 
and a copious index. We wish the editor and his 
colleagues the fullest measure of success-. 

Artizans’ and Labourers’ Dwellings Improvement Act, 
1875 ; Report to the Honourable the Commissioners of 
Sewers of the City of London. By W. S. Saunders, 
M.D., F.S.A. London : Skipper and East. 

The author gives an account of the areas which he finds 
to be in a bad sanitary condition, and which he recom¬ 
mends to be dealt with as provided in the Act. As might 
be expected, some interesting fadts are brought to light. 
Thus, in Holborn Buildings, 48 rooms are inhabited by 
160 persons ; in Crown Court, Golden Lane, 60 rooms are 
tenanted by a population of 360, or six persons to a room 1 
In the same distridt 1231 persons live in an area of 60,000 
square feet, so that very little more than 6 feet by 8 falls 
to the share of each. In Holborn Buildings there is 
only a space of 5 feet by 5 per person. Altogether 
some 10 acres contain 5546 persons. But it is evident 
that the vital conditions are very much worse than 
might be inferred from the mere ratio of space 
to population. Dr. Saunders, without going into details, 
remarks that “ whatever ventilation these houses once 
possessed has been so seriously curtailed that the 
air surrounding them remains stagnant and vitiated and 
teems with myriads of animal and vegetable germs, the 
woodwork and other absorbing surfaces of the houses have 
become supersaturated with the living and decaying or¬ 
ganic matter emanating from the persons, excreta, refuse, 
and diseases of the people who occupy them.” Would it 
not be very desirable that whenever similar “ property ” is 
swept away all the woodwork should be consumed by fire, 
as suggested, if we mistake not, by Mr. Wanklyn ? It is 
to be hoped that the recommendations of Dr. Saunders 
will be fully carried out. The pamphlet is illustrated with 
plans of the condemned districts. 

CORRESPONDENCE. 

WHITE CAUSTIC SODA. 

To the Editor of the Chemical News. 

Sir,—I shall be glad if you will allow me to make a few 
remarks upon the paper by Mr. G. E. Davis, “ On the 
Manufacture of White Caustic Soda.” It appears that 
the aame of the original inventor of the process is not 
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generally known, and I think it right to state what I know 
of this subject. When, in July, i860, I was appointed 
chemist to Messrs. Evans and McBryde, Union Alkali 
Works, St. Helens, Mr. McBryde informed me that a year 
before he had heated caustic soda in the pots to redness, 
and that when this temperature was reached oxide of iron 
separated out and coloured the whole mass red. It was 
then run into a second pot to cool, and on breaking the 
solidified mass, Mr. McBryde found, to his astonishment, 
that the oxide of iron had completely deposited, leaving 
on the top a thick layer of perfectly white caustic soda. 
At Mr. McBryde’s request I continued these experiments, 
and the process was soon so far perfected that for the first 
time white caustic soda was sent into the maiket. Mr. 
McBryde did not foresee the great commercial importance 
of this manufacture, and with his consent I published the 
details of this process as interesting from a scientific 
point of view, showing at the same time that not only the 
oxide of iron, but also all the alumina separates out, while 
on the other hand caustic lime may be dissolved in a large 
quantity in red-hot soda. 

At the meeting of the British Association, in Man¬ 
chester, 1862, I exhibited a large sample of this white 
caustic soda, and it was then generally ackowledged to be 
a perfectly new commercial product.—I am, &c., 

Ph. Pauli, Ph.D. 
Chemische Fabrik, Rheinau, 

Near Mannheim, March, 1876. 

TREATMENT OF ANTHRACEN OIL. 

To the Editor of the Chemical News. 

kiR>—I was pleased to see in the Chemical News 
(vol. xxxiii., p. gg) an article on the above subject, by A. 
McDonald Graham, P.C.S., and hope that the suggestions 
offered will be the means of eliciting valuable information 
from the numerous chemists who must now be working at 
the subject, it being evident, from the high price which tar 
commands, that the treatment of the various oils produced 
in the distillation of tar needs to be carried on in a more 
economic and practical method than hitherto. 

The method of obtaining the anthracen from the oil, by 
what we may call the residual method, has been known to 
myself, and I have no doubt to other chemists, for a num¬ 
ber of years, but, as far as I can learn, has only been 
employed in the laboratory, all attempts to work the me¬ 
thod practically having resulted in the production of a 
black greasy mass, often pitchy, and very difficult to filter. 
In the laboratory I have always found the residual method 
to give a cake testing 5 to 10 per cent more by the anthra- 
quinon test than the cake obtained in the usual way by 
direCt distillation, and in the majority of cases a larger 
yield of cake. 

If some method could be devised by which a clean 
residue, easy to filter, could be obtained in the works, 
there is no doubt that this method would be generally 
adopted. 

I here are one or two points in Mr. Graham’s article in 
which I fail to comprehend his meaning. Thus he says— 

The quantity of real anthracen contained in the distil¬ 
late vaiies according to the nature of the oil operated on ; 
but it is usually very small, amounting on an average to 
about 12 per cent. ’ Here I presume he means the quality 
of the anthracen cake produced therefrom ; still one would 
be led to infer from his statement that the distillate yields 
12 per cent ot leal anthracen,—but as this would mean a 
yield of about 2j cwts. of real anthracen per ton of the 
distillate, this cannot be the case. 

Again, he says ‘ The solid portion deposited in the 
tank will now be found to contain at least 17 per cent of 
real anthracen, and will be much easier to treat either by 
fractional distillation or washing.” Mr. Graham here 
writes as if the method produced anthracen cake ready 

the market, without the use of filter or press ; but 

even if he did produce such a cake, which I question, 
what is the utility of treating 17 per cent anthracen by 
fractional distillation ? Why not state the quality and 
quantity of anthracen cake produced from a given bulk of 
oil, and the comparative yields by the residual and direct 
method of distillation, also the specific gravity of the 
various oils operated on.—I am, &c., 

William W. Staveley. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—Ali degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hehdomadaires des Seances de VAcademie 
des Sciences. No. 10, March 6, 1876. 

Absorption of Bicarbonates by Plants in Natural 
Waters.—M. A. Barthelemy.—The author concludes that 
there are roots capable of absorbing dissolved gases, and 
likewise roots destined for the absorption of liquids and of 
dissolved mineral bodies. The quantity of bicarbonates 
absorbed is in proportion to the amount of water taken up, 
varying also with the nature of the plant. The roots of 
plants excrete carbonic acid, which maintains the bicar¬ 
bonates in a state of saturation. 

White Fumes Given Off by a Blast-Furnace in the 
Neighbourhood of Longwy.—M. L. Gruner.—The ores 
treated in this furnace are obtained from the ferruginous 
oolite, and have an argillaceo-calcareous gangue. The 
deposit from the dense white fumes consisted of— 

Sulphate of potash. 
Carbonate of potash. 
Chloride of potassium . 
Soluble silica . 

Soluble in water. 
Silica .. . 
Lime. 
Alumina . 
Ferrous oxide. 
Manganous oxide . 
Magnesia. 
Sulphur (not determined). 

Insoluble in water. 
Hygrometric and combined water 

0-3782 
o-03go 
0-0152 
00012 
-0-4336 
0’22g8 
0-1588 
0’og62 
0-0400 
00016 
0-0036 

0-5300 
0-0320 

o-gg56 

The slag producedjs basic, and is readily attacked by 
hydrochloric acid. 

Action of Electrolytic Oxygen upon Glycerin.—M. 
Ad. Lenard. The product obtained is glyceric aldehyd, 
(C3H603)4H20. 

Note on Inverted Sugar.—M. E. J. Maumene.—A 
continuation of the controversy with M. Dubrunfaut. 

Justus Liebig's Annalen der Chemie, 
Band 180, Heft 1 and 2. 

Contributions to a Knowledge of the Condensation- 
Products of Aceton. L. Claison.—The authorconcludes 
that the formation of mesitylen from the condensation-pro¬ 
ducts of aceton is preceded by their re-solution into aceton 
or its derivatives. Mesitylic oxide and phoron are not inter¬ 
mediate products of the formation of mesitylen. The 
mesitylic oxide which accompanies mesitylen must be 
regarded as a secondary, but not as an intermediate pro¬ 
duct. 

Researches from the Laboratory of the University 
of Tubingen. Communicated by R, Fittig.—These re- 
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searches consist of—“ Contributions to a Knowledge of 
the Chinons,” by R. Fittig and W. Sieperraann ; “ On the 
Constitution of Terebic and Pyro-terebic acids,” by B. 
Mielck; and “ On the Oxidation Produ<5ts of Terpin,” by 
Carl Hempel. 

Communications from the Chemical Laboratory of 
Griefswald.—These include papers on the constitution of 
the three amido-sulpho-benzolic acids, by H. Limpricht ; 
on para-bromo-sulpho-benzolic acids and on para-chloro- 
sulpho-benzolic acid, both by C. Goslich ; and on meta- 
chloro-sulpho-benzolic acid, by E. Kieselinsky. 

Communications from the Laboratory of Prof. V. 
Meyer, of Zurich.-—These papers consist of researches 
on the differences of the primary, secondary, and tertiary 
nitro compounds, and include the following:—On the 
bromo derivatives of the nitropropans, by V. Meyer and J. 
Tschermak; on the preparation of mono-bromated nitro 
compounds of the fatty series, and on the bromo-substitu- 
tion products of nitro-methan, by Dr. J. Tschermak; on 
the pseudo-nitrols, the isomers of the nitrolic acids, by V. 
Meyer and J.Locher; on tertiary nitrobutan, by Dr. J. 
Tschermak ; on the adtion of acids upon nitro compounds 
of the fatty series, by V. Meyer and J. Locher; on methyl- 
nitrolic acid, by J. Tschermak: on the adtion of tin and 
hydrochloric acid upon ethyl-nitrolic acid and nitroform, 
by V. Meyer and J. Locher ; researches on the constitution 
of ammonium compounds and of sal-ammoniac, by V. 
Meyer and M. Lecco ; and on the quantivalence and com¬ 
bining power of carbon, by V. Meyer. 

Oxidation of Carboniferous Compounds.—E. Erlen- 
meyer, O. Siegel, and L. Belli.—The authors have ex¬ 
amined the oxidation of the butyric acid of fermentation 
by means of nitric acid, and that of the capronic acid (of 
fermentation) of succinic and oxalic acid as produced by 
the same agent. 

Tannic Acid of the Hop.—Carl Etti.—The tannin of 
the hop seems to be nearly related to, if not identical with, 
the tannins of oak-bark, of ratanhia-root, of the rhizomer 
of Filix mas, and of the bark of China nova. It is not to l 
be regarded as an acid, but as a compound ether. " 

Pachnolite of Greenland.—(From the Transactions of 
the Royal Academy of Sciences of Gottingen.) —Pachnolite 
may be regarded as a hydrated cryolite, in which two- 
thirds of the sodium are replaced by calcium. Its compo¬ 
sition is— 

Aluminium. 13-43 

Calcium. 17-84 
Sodium. 1075 
Water. 8-20 
Fluorine .4978 

IOO'OO 

It occurs along with cryolite. 

Note to the Paper on Diphenylen-Disulphide con¬ 
tained in these “ Annalen,” 179, p. 178.—C. Grsebe.—A 
brief note referring to the date of the first discovery of 
diphenylen-disulphide. 

Certain Compounds of Ether with Anhydrous 
Metallic Chlorides.—P. P. Bedson.—An inaugural dis¬ 
sertation read at Owens College, Manchester. 

Occurrence of Palladium, Platinum, and Selenium 
in Silver Coins.—Dr. H. Rossler.—An account of the 
methods used in the Frankfort refinery for the separation 
of the above-mentioned bodies. 

Conversion of the Hydrocarbons of the Ethylic 
Series into the respective Alcohols—A. Butleroff.— 
Not adapted for abstraction. 

Hyawa Resin.—J. Stenhouse and C. E. Groves.— 
Derived from an English source. 

Compounds of Phenol with Neutral Salts of Quinine. 
—J. Jobst and O. Hesse.—The authors have obtained and 
analysed the phenol-sulphate, phenol-hydrochlorate, and 

phenol-hydrobromate. They find that in these compounds 
the carbolic acid has lost its corrosive and poisonous pro¬ 
perties, still retaining its useful attributes. They suggest 
the use of these compounds in typhus. 

Gazzetta Chimica Italiana. 
Anno vi., 187Q, Fasc. i. 

Synthesis of Sulphuretted Tannic Acids.—Ugo 
Schiff.—A lengthy memoir, incapable of useful abstrac¬ 
tion. 

Elasticity of Metals at Different Temperatures.— 
G. Pisati.—The first chapter only of this paper is given, 
treating on the elasticity of iron and steel at different tem¬ 
peratures. 

Modification of the Process for the Separation of 
Poisonous Alkaloids from the Intestines.—F. Selrni. 

Method of Detecting Traces of Phosphoric Acid 
in Toxicological Investigations.—F. Selrni.—These 
two papers are reserved for insertion in full. 

Acftion of Iodide of Allyl and Zinc upon Oxalic 
Ether.—E. Paterno and P. Spica.—The reaction yielded 
an oily body containing 6474 per cent of carbon and 8-96 
of hydrogen. 

Chemical Researches on Twelve Solid Colours 
found at Pompeii.—P. Palmieri.—The author identifies 
ten of the specimens with the following colours, referred 
to by Pliny:—Ochra, rubrica, minium secundarium, 
sinopis, aerugo, viride Appianum.—A rose colour appeared 
to be a lake consisting of mineral matter—chiefly alumina 
combined with a nitrogenous organic body. Its reactions 
were not very different from those of cochineal and madder 
lakes. The author concludes that it is a compound of 
the celebrated purple dye of antiquity, mixed possibly 
with the colouring-matter of kermes and of madder. On 
some future occasion we may give this interesting paper 
in full. 

Les Mondes, Revue Hebdontadaire des Sciences, 
No. 10, March 9, 1876. 

This issue contains no chemical matter. 

Reirnann's Farber Zeitung, 
No. 8, 1876. 

Solutions of Egg Albumen.—At 17-5° solutions of 
egg albumen contain, according to G. Witz, the following 
proportions of solid albumen (with 15 per cent of hygro- 
scopic water) :— 

Albumen Degree of Specific 
Per cent. Baume. Gravity. 

I °’37 1-0026 
2 077 1-0054 

3 1*12 1-0078 

5 1-85 1-0130 
10 3-66 I-026I 

15 5-32 1-0384 
20 7-06 I-05I5 
25 872 1-0644 

30 10-42 1-0780 

35 12-12 i-ogig 
40 13-78 1-1058 

45 I5'48 1-1204 

50 17-16 I-I352 

55 18-90 I-I511 

No. g, 1876. 

Referring to the sensational canards, circulating in 
political and literary papers, about poisonous dye-wares 
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and their dreadful effe<5ts, Dr. Reimann advises dyers 
and printers to challenge the propagators of such stories 
to prove their truth. 

Retoration of Albumen.—Albumen is rendered par¬ 
tially insoluble and useless for printing by a variety of 
causes, such as long standing, heating above 350, &c. G. 
Wagner treats it then with parings of the stomach of 
calves at blood-heat. He takes 400 grms. of the albumen, 
30 of calves stomach, washed in cold water and cut up 
into square pieces, and adds them to 1 litre of water 
acidulated with 10 grms. of hydrochloric acid. After 36 
hours he strains and neutralises with ammonia. The 
solution of albumen is then again fit for use. G. With 
effedts the same process with the stomach of sheep, di¬ 
gesting in the acidulated liquid at 40° for 40 hours. With 
pepsin, colours fixed with albumen on printed goods may 
be removed. In like manner the starch may be removed 
from tissues not well finished by treatment with malt, 
which converts it into sugar. This process is preferable 
to boiling. Pepsin adts equally well upon the albumen of 
eggs and of blood. 

Removal of Burls from Wool and Cloth.—Intro¬ 
duce the wool, or the woollen goods into 100 litres of 
suphuric acid at 6° B. in which 500 grms. alum, 250 
grms. salt, and 50 grms. of borax have been 
dissolved. Work in this bath for one or two hours, 
drain in the centrifugal, and hang up at ioo° to 120°. 
Wash for hours in clear water, treat for 2 hours with 
fuller’s earth, soda, and lime, and wash again for 2 hours. 
Sulphuric acid is adapted only for whites and indigo blues. 
For coloured goods solutions of chloride of tin and chloride 
of manganese (?) at 6* B. are recommended. The editor 
points out that the addition of borax is absurd. 

No. 10, 1876. 

The Association of German Distillers is about to 
establish, in Berlin, a college for the especial cultivation 
of the branches of service bearing upon their business. 

G. Ruckensteiner calls attention to the destructive 
action of animal and vegetable oils upon steam engines 
and boilers. Steam at high pressure decomposes these 
bodies and liberates fatty acids, which, as he has proved 
by an extended series of experiments, attack the iron. He 
recommends the use of mineral oils boiling at high 
temperatures. 

The dyeing-receipts in this issue contain nothing note¬ 
worthy. 

No. 11, 1876. 

Vanadium for Aniline Black.—A friend in Rouen 
announces that aniline blacks with vanadium are there in 
use on a large scale. Per litre of colour o-ooi gramme, 
or 1 milligramme of the vanadiate of ammonia is em¬ 
ployed, i.e., the one-millionth part. Sulphide of copper, 
&c., are no longer thought of. Aniline salts, chlorate of 
potassa and vanadiate of ammonia—that is all. The 
misfortune is the scarcity of the vanadium preparations. 
The colourists of Rouen are already studying another 
aniline black which can be really dyed upon linen, cotton, 
silk, and wool, and without damaging the fibre. A new 
method has also been discovered in Rouen of fixing the 
aniline colours along with madder colours, but without 
albumen. Thus the important albumen question may 
perhaps be got rid of altogether. 

It must be confessed that the colourists of Rouen pro¬ 
duce far more novelties than their colleagues in all the rest 
of the world. What can be the cause ? Simply that 
most of them have had a thorough scientific training. 
And how do they obtain there colourists scientifically 
trained ? Because France, in spite of its defective system 
of elementary education, possesses excellent schools for 
specialities in which youths are not “crammed” but 
scientifically prepared for their future callings. This is 
the point in which we require reformation. (If Germany 
makes such a confession what must England say ? We 

Quines._ 

have often maintained that it is not elementary, but 
tecbnico-scientific education which is wanted if we are to 
preserve our national manufacturing pre-eminence. We 
want more inventors, not more readers and writers.) 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Mineralogy.—Can you inform me of the best and most complete 
works on mineralogy and applicability of minerals, ores, &c., to 
manufactures, and where obtainable ?—Geo. G. Blackwell. 

Infusing Tea.—Since no one has answered the query upon this 
subject, may -I suggest that it is perhaps owing to the escape of 
dissolved gases that water which has been kept in a state of ebullition 
does not make such good tea as water just upon the boil. I once 
made some experiments to try the truth of this supposition, and found 
that water boiled for ten minutes through which a brisk stream of 
COa was passed did not differ so much in its effects upon the tea as 
when the water was boiled for a similar length of time without the 
addition of the C02.—A. P. S. 

MEETINGS FOR THE WEEK. 

Monday, 3rd.—Medical, 8. 

- Royal Institution, 2. General Monthly Meeting. 
- Londonlnstitution, 5. 
- Society of Arts, 8. Cantor Lectures. “ Wool Dyeing,” 

by George Jarmain. 

Tuesday, 4th.—Civil Engineers, 8. 

- Royal Institution, 3. “ On the Classification of the 
Vertebrated Animals,” by Prof. Garrod. 

- Zoological, 8.30. 

Wednesday, 5th.—Society of Arts, 8. ‘‘The Cultivation in India 
of Caoutchouc-yielding Trees,” by Clements R. 
Markham, C.B. 

- Geological, 8. 
- Microscopical, 8. 
- Pharmaceutical, 8. 

Thursday, Cth.—Royal, 8.30. 
- Royal Institution, 3. “Polarised Light,” by Mr. 

Spottiswoode. 
- Royal Society Club, 6.30. 
- London Institution, 7. 
- Chemical, 8. “ Note on the Action of Sulphuric 

Acid on Naphthalen,” by Mr. C. E. Groves 
and Dr. Stenhouse. “ Notes from the Laboratory 
of the Yorkshire College of Science,” by Prof. 
Thorpe. “ On Systematic Nomenclature,” by 
Dr. Armstrong. “ On the Manufacture of Sul¬ 
phuric Acid on the Large Scale, Experimentally 
Illustrated,” by Dr. Messel and Mr. Squire. “ On 
the Action of Certain Metallic Chlorides upon 
Benzene, Toluen, and Naphthalen at High Tem¬ 
peratures,” by Mr. Watson Smith. 

Friday, 7th.—Royal Institution, 9. “Ordeals and Oaths,” by E B 
Tylor. 

- Geologist’s Asociation, 8. 

Saturday, 8th.—Royal Institution, 3. “ Wagner,” by Mr. Dann- 
reuther. 

- Physical, 3. 
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THE CHEMICAL NEWS. 
Vol. XXXII.' No. 854. 

ON REPULSION RESULTING FROM 

RADIATION.* 

By WILLIAM CROOKES, F.F.S., &c. 

One observation of the weight of sunlight is given • it 
was taken on December 13; but the sun was so Ibscuied 
by thin clouds and haze that it was only equal to io-2 
candles 6 inches off. Calculating from this datum, it is 
seen that the pressure of sunshine is 2-3 tons per square 

The author promises further observations with this in¬ 
strument, not only in photometry and in the repulsion 
caused by radiation, but in other branches of science in 
which the possession of a balance of such incredible deli¬ 
cacy is likely to furnish valuable results. 

Part IV. 

(Concluded from page 131). 

The Measurement of the Force. 

The author describes a torsion-balance in Which he is 
enabled to weigh the force of radiation from a candle, and 
give it in decimals of a grain. The principle of the in¬ 
strument is that of W. Ritchie’s torsion-balance, described 
in the Philosophical Transactions for 1830. The construc¬ 
tion is somewhat complicated, and cannot be well described 
without reference to the diagrams which accompany the 
original paper. A light beam, having 2 square inches of 
pith at one end, is balanced on a very fine fibre of glass 
stretched horizontally in a tube, one end of the fibre being 
connected with a torsion-handle passing through the tube° 
and indicating angular movements on a graduated circle! 
The beam is cemented to the torsion-fibre, and the whole 
is enclosed in glass and connected with the mercury-pump 
and exhausted as perfectly as possible. A weight of 
o'oi grain is so arranged that it can be placed on the pith 
or removed from it at pleasure. A ray of light from a 
lamp reflected from a mirror in the centre of the beam to 
a millimetie-scale 4 feet off shows the slightest movement. 
When the refle&ed ray points to .zero, a turn of the 
torsion-handle in one or the other direction will raise or 
depress the pith end of the beam, and thus cause the 
index ray to travel along the scale to the right or to the 
left. If a small weight is placed on one end°so as to de¬ 
press it, and the torsion-handle is then turned, the tendency 
of the glass fibre to untwist itself will ultimately balance 
the downward pressure of the weight, and will again 
bring the index ray to zero. It was found that when the 
weight of the i-iooth of a grain was placed on the pith 
surface, the torsion-handle had to be turned.27 revolutions 
and 3530, or 10,073° before the beam became horizontal. 
The downward pressure of the i-iooth of a grain was 
therefore equivalent to the force of torsion of the glass 
thread when twisted through 10073°. 

The author next ascertained what was the smallest 
amount of weight which the balance would indicate. He 
found that 1 of torsion gave a very decided movement of 
the index ray of light, a torsion of 10073° balancing the 
i-iooth of a grain, while 10074° overbalanced it. “The 
balance will therefore turn to the 99-100,000,000th of a 
grain. 

Divide a grain weight into a million parts, place one of 
them on the pan of the balance, and the beam will be in¬ 
stantly depressed. 

Weighed in this balance the mechanical force of a 
candle 12. inches off was found to be ©'000444 grain"; of a 
candle.6 inches off 0-001772 grain. At half the distance 
the.weight of radiation should be four times, or 0-001776 
grain ; the difference between theory and experiment beinc 
only four-millionths of a grain is a sufficient proof that the 
indications of this instrument, like those of the apparatus 
previously described by the author, follow rigidly the law 
of inverse squares. An examination of the differences 
between the separate observations and the mean shows 
that the author’s estimate of the sensitiveness of his 
balance is not excessive, and that in prasffice it will safely 
indicate the millionth of a grain. J 

* Abstract of a paper read before the Royal Society, Feb. 10, 1876. 

ANALOGY OF 
ON THE 

CYANOGEN TO OXYGEN.* 
By WILLIAM SKEY, 

Analyst to the Geological Survery of New Zealand. 

I have to preface my remarks upon this subjeft b^TTe 
statement that they are entirely of a theoretical nature 
and therefore unsupported by the results of that kind of 
experimental research, the details of which it will be 
remembered have hitherto constantly formed the ground¬ 
work of those previous papers of mine read before vou • 
however, for this once I must beg your kind indulgence 
for a hearing upon that which, if it has any value owes it 
to chemical researches and chemical records, Ion* since 
accumulated by other chemists. 0 

Presuming, then, upon your indulgence, I will at once 
state .that the subject of this paper is the true position of a 
ceitai.n compound body among the elements as deducible 
from, its known chemical reasons, that now assigned to 
it being, I think, incorreiff. 

The great importance of interpreting those fadts cor¬ 
rectly by which we compare our imitative with our real 
elements is so obvious to those anxious to apprehend 
more of the true nature of the elements than at present we 
do, that I need not excuse myself for brin*ing such a 
matter as this before you. 08 

The . substance, the supposed position of which I take 
exception to, is cyanogen, a compound, as you are aware 
of carbon and nitrogen in equivalent quantities. It and a 
number of other compounds into which it enters are now 
classed indiscriminately and collectively with the chlorine 
group as salt radicals, but to cyanogen itself “par 
excellence.” is attributed this character. 1 
. That this is in reality the position assigned to cyanogen 
is indisputable. Brand and Taylor, in their excelled 
work on chemistry, designate this substance as a compound 
radical, and associate it with chlorine, bromine, and 
iodine for reasons I shall presently show. Prof Roscoe 
too, in his “Elementary Chemistry,” 1871, describes 
cyanogen in terms which certainly have a tendency to 
keep it so classified. The special grounds upon which 
cyanogen is classed with these radicals are, I believe as 
follows:— ’ 

(1.) That it and its hydride combine diredtly with the 
least oxidisable metals generally, as gold and 
silver. 

(2.) That it .also combines with hydrogen, and forms 

Tcid 1(: a C°mpound anal°gous to hydrochloric 

(3.) That when passed into a solution of any caustic 
alkali it is m part oxidised, alkaline cyanates and 
cyanides forming. 

(4.) That when cyanides are electrolysed the radical is 
evolved at the positive pole. 

. ^t.° thls add tJ1ft cyanide of potassium crystallises 
in cubes, as do the chlorides, bromides, and iodides of this 
base, I think we exhaust the evidence which can as yet 

efemlnfs referredTJ. °f ^ ana'°Sy °f Cyant>sen to the 

Read before the Wellington Philosophical Society. 
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Such are the reasons for classifying cyanogen with these 
radicals, and I will now go over them seriatim. 

In the first place it is true that cyanogen combines 
direCtly with the least oxidisable metals, but so does 
oxygen when in the allotropic state, also sulphur at a 
slight elevation of temperature, and, further, its hydride 
(sulphuretted hydrogen) imitates hydrocyanic acid in pre¬ 
sence of the metals instanced. Oxygen and sulphur should 
therefore on this principle be admitted along with cyanogen 
into the group of radicals, which would be absurd, as they 
are not admitted as radicals at all; therefore these tests 

are unreliable. 
In the second place, besides cyanogen, sulphur and a 

number of other elements combine readily with hydrogen, 
the bulk of which are not halogens, while, in reference to 
the supposed analogy existing between hydrocyanic and 
hydrochloric acids, I really fail to see any grounds for this. 

Hydrochloric acid is a very strong one, intensely acid, 
and forms salts with the alkaline metals which are quite 
neutral. Hydrocyanic acid, on the other hand, if acid at 
all (which I doubt), is so feebly so that“ it scarcely affeCts 
the blue litmus paper;” indeed I believe it to be neutral, 
as any minute acid reaction which has been obtained in 
respeCt to it may be due to carbonic acid, hydrocyanic 
acid being very prone to decompose with evolution of car¬ 

bonic acid. 
Further, in accord with this, the salts of cyanogen with 

the alkaline metals are not neutral, as are the corresponding 
salts of the chlorine group, but strongly alkaline. . _ 

In reference now to the third supposed joint characteristic 
of cyanogen and the radicals to which it is compared, we 
can parallel this in the case of sulphur and phosphorus. 
Thus, either of these elements, when warmed with a solu¬ 
tion of any caustic alkali, forms oxygenated and haloidal 
salts, a part of them being oxidised at the expense of the 
oxygen of the alkali, as in the case of cyanogen, chlorine, &c., 
under these circumstances. 

Lastly, as to the polar affinities of cyanogen and the 
crystalline form of its potassium salt. Sulphur and oxy¬ 
gen, when liberated by voltaic adtion,also detach from the 
negative pole; while, in reference to the similarity in the 
crystalline forms of cyanide of potassium to the chloride, 
so many substances crystallise in the same form, though 
these are of a widely different nature, that, as a single 
test of position, form can be of little value. 

Thus I think the grounds upon which we class cyanogen 
in this manner do not, when carefully examined, prove at 
all sound, but it rather appears, if admission to the group 
of halogens is given to cyanogen, that we must upon 
principle further admit within it substances, such as 
sulphurj and oxygen, which-obviously should not enter 

there. ...... .. , 
But, outside anything yet stated, it is indisputable that 

the heavy metallic cyanides do not correspond in general 
with the chlorides, bromides, &c., of this series of metals ; 
except in the case of the silver salts, there is no appeaiance 
even of harmony in this direction. 

Again, the most stable oxygen compound of cyanogen 
is, according to the new chemical notation, CyO, while 
that of chlorine is CI2O5, of bromine Br205, &c. further, 
CyO (cyanic acid) forms compounds with the metals which 
are generally insoluble in water, alcohol, or ether ; while 
chloric acid,its alleged analogue,generally forms compounds 
with them, possessing considerable solubility in these 
liquids. There is, in faCt, as great a difference between 
the two acids and their metallic compounds on these points 
as there is between carbonic and nitric acid and between 
their respective metallic compounds. Further, the com¬ 
position of platino-chloride of potassium is K+Pt + Cl4, 
while that of the platino-cyanide is K4 + Pt2-f Cyio, ex¬ 
hibiting again a marked difference. 

The great dissimilarity existing between cyanogen and 
the elements of the chlorine group, analogically considered, 
being thus shown, and the ground I hope consequently 
ready for the reception of a better classification than the 
one attacked, I now proceed to show what I conceive to 

be the proper position of cyanogen in regard to the ele¬ 
ments. For this purpose I will refer you to the supposed 
points of resemblance between this substance and chlorine, 
which I have just criticised, and I think you will find that, 
wherever the true character of cyanogen is correCtly stated, 
it agrees precisely with that of oxygen. 

Thus, to recapitulate a little, oxygen, especially when in 
the allotropic form, combines direCtly with metals gene¬ 
rally, including gold and silver; moreover, it combines 
with hydrogen to form a neutral compound, and this, when 
electrolysed, delivers its oxygen at the positive pole. 
Besides this, cyanogen resembles oxygen, wherein, as 
shown, it differs from the chlorine group, its compound 
with the alkaline metals being caustic, and those with the 
heavy metals characterised by great insolubility in water, 
while several of these cyanides are soluble in alkaline 
cyanides, precisely as several of the metallic oxides are 
soluble in alkaline oxides; further, cyanogen, like oxy¬ 
gen, is capable of assuming an allotropic condition. 

Following up analogies here, I would class cyanogen 
and sulphur together, and so I would their hydrides. HS, 
like cyanogen, is not strongly acid, indeed probably not 
acid at all, for, as in the case of hydrocyanic acid, HS 
exhibits a great tendency to oxidise when in contact with 
water and to form oxyacids, so that in testing this gas for 
acidity we are liable to obtain reactions not due to the gas 
itself. 

Our new nomenclature, by doubling the equivalents of 
oxygen and sulphur, has disturbed the uniformity which 
before this existed between their common hydrides and 
that of cyanogen ; thus one point of resemblance has been 
removed, but I think this has been done somewhat 
arbitrarily in regard to cyanogen. Certainly, when the 
equivalent of cyanogen is retained, its hydride then being 
CyH (hydrocyanic acid), comparing with that of chlorine, 
the supposed similarity of these substances is maintained ; 
and this, by the way, may have been one of the reasons 
for which the doubling process described was broken off 
at cyanogen. However, if I am correCt in assuming that 
this compound is analogous with oxygen rather than with 
chlorine, its equivalent will also require doubling. If you 
now agree with me, or at least will contemplate the possi¬ 
bility, that cyanogen is not analogous to chlorine and its 
isomorphs, but rather to oxygen, you will be in a position 
to perceive certain interesting relations which it bears to 
oxygen, and which could not well have presented them¬ 
selves had the assumption I have here attempted to dis¬ 
prove remained unassailed. 

Thus ferro- and ferri-cyanogen become, upon this view, 
ferri-oxides in which oxygen is replaced by its isomer, 
cyanogen, and the same being true for the rest of the 
metallic cyanides, these substances should be, I think, 
viewed as comparing with the oxides of sulphur and 
chromium as they exist in the sulphates or chromates ; 
further, sulpho-cyanogen and seleno-cyanogen, the only 
compounds containing cyanogen (or at least its elements), 
which do compare with the simple halogens, are not at all 
analogous with cyanogen. The cyanides thus viewed are 
not salts at all any more than the oxides are : sulpho- 
cyanides, on the other hand, are true salts, comparing 
exactly with the corresponding salts of the halogens. 

Further, in regard to the question often raised as to the 
nature of certain of our elements, whether compound or 
not, it seems interesting that in this compound (cyanogen) 
we have a substance very similar to the element oxygen, 
one which at least only varies from it within the limits we 
are compelled to allow for variation in the members of 
certain well defined natural groups of our elements. We 
are thus, as far as is allowable from such apparent resem¬ 
blances, justified in entertaining the supposition that oxy¬ 
gen itself is also a compound body. I need not remind 
you in this connection that any theory which touches upon 
the nature of this gas has now an especial interest to us, 
for, as you will be aware, this and our most common gases 
or gaseous vapours are, for good reasons, considered to be 
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distributed throughout the earths and suns generally,* and 
even to pervade the spaces between them, and to perform 
all the functions we have hitherto allotted to a purely hypo¬ 
thetical substance. The nature, therefore, of any gas 
which is possibly a constituent of that which we now 
consider, to be a universal atmosphere becomes invested 
with an importance to us far beyond what we could even 
conceive of a short time since. 

Lastly, in regard to the question as to the nature of our 
elements, it appears a very noteworthy circumstance that, 
by combining cyanogen with sulphur, which is also an 
analogue of oxygen, we obtain a compound analogous to 
the halogens I have referred to. That this ternary com¬ 
pound, sulpho-cyanogen, should be thus a true salt radical 
is strongly favourable to the idea that one or more of the 
chlorine group of elements is of a compound nature, and 
in relation to this it is worthy of record that, as I have 
already pointed out, the “ equivalent number of sulpho- 
cyanogen is one which is very nearly the mean between 
that of chlorine and bromine.” 

However, whether these fadts indicate anything of this 
kind or not, I think the objedt of this paper has been ful¬ 
filled, for I believe I have shown that, to use a familiar but 
significant phrase, cyanogen has not the “stuff” in it for 
making a salt radical singlehanded, therefore it is not in 
any way analogous to one, but in order to make it so we 
must combine it with another element, so that three ele¬ 
ments in place of two are as yet the smallest number 
required to form a compound salt radical. 

In concluding my paper I cannot avoid expressing a 
wish that the question which I have raised here had been 
taken up by some one more accustomed, by training and 
association, than myself to grapple it by the aid of what 
is well termed the “ New Chemistry.” I have worked at 
this question by the old lights, but if by this I am suc¬ 
cessful in inducing anyone to take it up who will work at 
it by the new ones I shall be satisfied with the result. 

PHOTOGRAPHY AS APPLIED TO ECLIPSE 

OBSERVATIONS.! 

By ALFRED BROTHERS, F.R.A.S. 

Since i860, when photography was first applied to eclipse 
observations, almost every eclipse of the sun has been 
photographically recorded—from i860 to 1868 for the pur¬ 
pose chiefly of determining the nature of the red promi¬ 
nences ; and in 1870 and 1871 to ascertain whether the 
corona is an appendage of the sun or an effect produced in 
our own atmosphere. Previous to 1870 the ordinary tele¬ 
scope,uncorredted for the chemical rays, had been almost 
exclusively used. But in 1870 it was determined to adopt a 
properly corredted photographic lens, and by a graduated 
series of exposures to obtain, if possible, the whole pidtorial 
effedt. This method was successful, and has been adopted 
in all eclipse work since. That more suitable apparatus 
has not been employed may be due to the fadt that the 
funds provided by the Government, the Royal and Royal 
Astronomical Societies, for the observation of the various 
eclipses have either all been spent at the time, or the 
balances have been returned. As good work has been done 
with the apparatus referred to, it may be asked why any¬ 
thing different should be used. It was by mere accident 
that a lens of a certain kind was used in 1870, no other 
suitable was to be had, and the image obtained with it 
is small. Photography was not employed during the 
eclipse of 1874, almost the only observer on that occasion 
being the Astronomer Royal at the Cape of Good Hope, 
Mr. Stone, who observed with the spectroscope under the 
most favourable conditions, and it is much to be regretted 
that no photographs were obtained. On the occasion of 

* “Fuel of the Sun,” by W. Mattieu Williams, F.C.S. 
LI Read before the Physical and Mathematical Section of the Man¬ 
chester Literary and Philosophical Society. 
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the recent eclipse no preparations were made until the 
invitation from the King of Siam was received, and then, 
as on almost every occasion since 1868, all arrangements 
have been hurriedly made. No apparatus for obtaining a 
pidture of the corona different from what has been previously 
used was employed, and consequently no superior result 
may be anticipated. The lenses used in 1870 and since 
for photographing the corona give an image of the sun of 
about three-tenths of an inch in diameter, and although 
suitable for small pidtures, such lenses cannot be said "to 
be the best for the purpose. I would suggest, therefore, 
that at least three achromatic lenses of 5 or 6 feet focal 
length, corredted for the adtinic rays, should be construdted, 
with all suitable apparatus, so as to be ready for use when 
required. The light of the corona is sufficiently adtinic to 
produce good pidtures when an instrument of long focus is 
used—it is only a question of time in the exposure and 
accuracy in the adjustment ol the driving clock apparatus 
attached to the equatorial mounting. There cannot, I 
think, be any doubt that under favourable atmospheric 
conditions some features of interest would be revealed 
during every eclipse, and it is undesirable to allow any 
eclipse of the sun to occur without some attempt being 
made to record such phenomena permanently by means 
of photography. It seems to me also equally certain that 
pidtures of greater dimensions, such as the instrument 
suggested would give, would be proportionally more valu¬ 
able than any hitherto obtained. 

The photographic process used has always been the 
wet collodion. It might be advantageous to use daguerreo¬ 
type plates, but I see no reason why both methods’ should 
not be employed. 

■REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 
(Continued from p. 132.) 

The author in his treatise gives a calculation which 
verifies these statements. In the above-mentioned experi¬ 
ment with the hand machine 1 kilo, of charcoal yielded 
3^ kilos, of ice. Vaass and Littmann give estimates of 
the first cost of the various machines, and of the price of 
the ice produced, which varies according to the size of the 
apparatus, producing respectively from £ to 10 cwts. 
hourly, from 1 mark 15 pfennige to 30 pfennige per cwt., 
including interest on capital, depreciation, and waste. 
The Nordhausen Company give a calculation for a 250 
kilos, machine based on 300 days uninterrupted work 
(day and night), according to which the ice costs 36 
pfennige per cwt. Up to the end of the year 1873 the 
latter establishment had finished 60 machines, 29 of them 
for Germany. Vaass and Littmann had completed 42 
machines, 20 of which were for Germany, including 2 for 
Vienna. 

At the London Exhibition of 1862, and that of Paris, 
1867, Carre’s machines were exhibited by Mignon and 
Rouart, of Paris ; at the Vienna Exhibition0 the two 
German firms made their appearance. 

Carre’s machine is without doubt a very perfeCt, 
manageable, and effective apparatus for producing ice 
everywhere and to any extent. In many cases it*may 
successfully compete with the natural article, especially 
in large towns where the demand is great, and where 
luxury plays an important part. Artificial ice is often 
more palatable, since natural ice is too frequently dirty, 
and even when perfectly clean possesses a swampy flavour. 
Among the ice manufactories whose existence we have 

* “ Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.” 
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ascertained may be mentioned that of A. Pokorny, in 
Vienna, which was supplied by Kropff, in 1869, with a 
machine yielding 5 cwts. hourly. The proprietor has 
courteously informed the author that he is perfectly 
satisfied with the working of the machine. It yields 10 
cwts. ice per 1 cwt. of charcoal consumed. The cost of 
the ice amounts to 35 Austrian kreutzers per cwt., the 
sale price fluctuating from 70 kreutzers to 3 florins 20 
kreutzers. The loss of ammonia amounts to 2 kilos, per 
50 cwts. of ice produced. The machine has remained in 
good order for four years, but the connections are not 
perfect. Ice machines have been set up in various 
German breweries, to which the makers refer in their 
circulars. Mignon and Rouart are said to have made in 
1869 a machine of the value of 20,000 florins (?) for the 
Joint Stock Brewery, at Deux-ponts.* 

Carre’s machine has been from its very origin a very 
carefully constructed apparatus in which essential 
improvements are scarcely conceivable. The diffi¬ 
culty as regards the material was soon overcome by 
making all the parts of wrought-iron coated with zinc, 
copper, and its alloys being entirely avoided, as they are 
rapidly attacked by ammonia. Reece, however, in 1S70, 
patented in England an improvement with the object of 
preventing the simultaneous evaporation of the water in 
the boiler. He asserts that the liquid which arrives in 
the ice generator consists of 25 per cent of water and 75 
of ammonia. His arrangement, which corresponds in the 
main with dephlegmation and rectification as customary 
in distilling, is said to condense the ammonia practically 
free from water.f He also utilises the tension of the 
evaporating ammonia in a machine which works the 
pumps. 

In September, 1867, Toselli, of Paris, obtained an 
English patent (in the name of Clark) for an ammonia ice 
machine arranged on the principle of Carre’s portable 
apparatus. It consists of two cylinders, united axially by 
means of a tube, and turned continually by a handle. 
I he ammonia contained in one of the cylinders gave off, 
when heated, its ammoniacal gas into the other cylinder ; 
the residual water afterwards re-absorbed the gas, the 
apparatus remaining all along hermetically closed. It 
was planned both fcr domestic use on the small scale and 
for manufacturing purposes. As regards its performance 
nothing has transpired. 

Ammonia Air Pump Machine.—In 1869, Mort and 
Nicolle, of Sydney, patented an ammonia machinej 
differently arranged from that of Carre’s and capable of 
being regarded as a combination of the latter with the 
ether machine. The inventors use an air pump, but assist 
its action by absorption. As cooling agent they apply 
not volatilised ammonia, but concentrated aqueous 
ammonia. 

(To be continued.) 

ON ISOMERIC ROSANILINES. 

By M. A. ROSENSTIEHL. 

In 1868, after the discovery of pseudo-toluydins, I showed 
that commercial magenta does not result from the con¬ 
course, of two alkaloids only—aniline and toluydin—as 
was then admitted, but that to these bodies must be added 
pseudo-toluydin, as one of the most important factors in 
the production of this remarkable red colouring matter. I 
indlicated at the same time the existence of two isomeric 
bodies obtained, the one from aniline and toluydin, the 
other from aniline and pseudo-toluydin, whose physical 
properties are so nearly allied that they cannot be dis¬ 
tinguished. This delicate isomerism—which depends 

* Dingl. Pol. Jourtt., cxciii., 432. 
t Reece, Dingl. Pol. Journ., 1670, 40. See also Chemical News, 

vol. xxxin., p. 130. 
t Mort and Nicolle, Meek, Mag., 1870, 189. Dingl. Pol Journ., 

' principally on the nature of the generating bodies—ha • 
appeared to me important enough to be confirmed by a 
great number of experiments. In this work of revision I 
had in view especially (after having prepared isomeric 
rosanilines with materials as pure as the actual state of the 
question permits it to be done) to regenerate the alkaloids 
in sufficient quantity to be able to determine the relative 
proportions. This manner of procedure has appeared to 
me so much the more necessary as experience has shown 
me in these last years the impossibility of preparing aniline 
free from pseudo-toluydin. 1 conclude that it is impossible to 
separate the three alkaloids so as to obtain each in a state 
of absolute purity, and I admit that each of them, although 
prepared with great care, contains the two others in small 
quantities. I ought, then, to find pseudo-toluydin in 
alkaloids regenerated from rosaniline prepared with aniline 
and toluydin : inversely, I ought to find this last in 
rosaniline prepared with aniline and pseudo-toluydin. 
It is fit, moreover, to determine the importance of this 
cause of errors and its influence on the final result. 

I prepared rosanilines corresponding to the following 
mixtures:— 

Rosaniline a. 
Crystallised toluydin. 
Aniline. 

Rosaniline (3 1. 
Pseudo-toluydin alone. 

Rosaniline a, (3 2. 
Crystallised toluydin. 
Pseudo-toluydin. 
Aniline. 

Rosaniline /3 2. 
Pseudo-toluydin. 
Aniline. 

Rosaniline a, [3 1. 
Crystallised toluydin. 
Pseudo-toluydin. 

After having obtained in a state of purity the rosanilines 
corresponding to each of these mixtures, and having com¬ 
pared their physical properties, I treated them with 
hydriodic acid under pressure, to regenerate the alka¬ 
loids. It would be too tedious to describe here the method 
of separation applied to the mixture of regenerated alka¬ 
loids. To show, however, the confidence that it merits 
I will cite an example. I made with pure alkaloids a 
typical mixture, I then separated it into its elements:— 

Aniline.. 
Pseudo-toluydin 
Toluydin 

Composition of 
the Mixture. 

Grain. 
0-376 
0*532 
0-040 

Found on 
Analysis. 
Grain. 

0-375 
o'534 
0-039 

I treated with hydriodic acid, besides the isomeric 
rosanilines, some secondary products of their preparation. 
These are, first, the products that remain in the mother- 
liquors of the crystallisation of rosaniline (3 ; second, the 
insoluble products that are formed at the same time. The 
results are summarised in the table. (See next page). 

From these analytical results we may draw the following 
conclusions :— 

Each rosaniline regenerates in reality three alkaloids, 
but in a proportion such that there can be no doubt on 
the isomerism. 

The ratio of 1 molecule of aniline to 2 molecules of 
toluydin demanded by the formula of rosaniline, as 
established by M. Hofmann, is found pretty nearly in the 
regenerated alkaloids; however, the aniline is in rather 
smaller proportions, because it is partly transformed into 
ammonia by the aCtion of hydriodic acid. 

Pseudo-toluydin is in itself alone capable of producing 
a rosaniline, because by the destruction of CH2 it is 
partly transformed into aniline. 

There exists three isomeric rosanilines—the first derived 
from 1 molecule of aniline and 2 molecules of toluydin ; 
the second derived from 1 molecule of aniline and 2 mole¬ 
cules of pseudo-toluydin ; the third is formed from 1 mole¬ 
cule of aniline, 1 of toluydin, and 1 of pseudo-toluydin. 
This latter constitutes the bulk of the magentas of com¬ 
merce.—Comptes Rendus. 



Chemisal News,) 
April 7,1876. I Circumstances which Affect the Purity of Water. 

148 

Aniline . 
Toluydin (crystalline) 
Pseudo-toluydin 

25 
75 

traces 

fix. 

24 

3 
73 

Rosanilines. 
fix. (i r. 

Mother-Liquor. Residue. 

30 
traces 

70 

32 
o 

68 

ON CERTAIN CIRCUMSTANCES 

WHICH AFFECT THE PURITY OF WATER 

SUPPLIED FOR DOMESTIC PURPOSES. 

By M. M. PATTISON MUIR, F.R.S.E., 

Assistant Letturer on Chemistry, Owens College. 

(i 2. fi 2. (i 2. a /3. 
Mother Liquor. Residue. 

32 34 50 28 
4 2 2 38 

64 64 48 34 

commonly occur in drinking waters 

That water charged with carbon dioxide will dissolve 
copper is apparent from the following figures, which 
represent the amounts of that metal found by Dr. Milne 
in various samples of aerated beverages. 

(Continued from p. 126.) 
Table E. 

II* Action on Copper.—’The experiments under this 
heading were carried out in a manner similar to that 
already described. The pieces of copper foil presented a 
surface of 420 sq. m.m. to the adtion of the various solu¬ 
tions.. The results obtained were with one exception 
negative ; no copper was dissolved. The .adtion of the 
following liquids was examined :—Distilled water; the 
same containing ammonium nitrate in quantities varying 
from 0-02 grm. per litre ( = 1*4 grs. per gallon) to 0-408 
grm. per litre ( = 28-56 grs. ger gallon); the same contain¬ 
ing potassium nitrate in like amounts ; the same con¬ 
taining ammonium sulphate in quantities varying from 
o" 10 to o'2o grm. per litre (= 7 to 14 grs. per gallon) ; 
and also distilled water containing simultaneously car¬ 
bonates and nitrates, carbonates and sulphates, and 
chlorides and nitrates. The length of time during which 
the copper was exposed to the adion of these solutions 
varied from 18 to 150 hours. The only liquid which 
exercised any solvent action upon the copper was that 
containing the large quantity of 28-56 grs. per gallon of 
ammonium nitrate ; this adtion was manifested only after 
150 hours' contadt of the liquid with the copper, the 
amount of metal which had then passed into solution 
being equal to 3 milligrms. per litre, or 0-21 gr. per 
gallon. 

The general conclusion to be drawn from these 
experiments therefore undoubtedly is, that at ordinary 1 
temperature neither distilled water nor water containing I b 1 

Copper Found in Various Aerated Bcvcracres. o 
Description of 

Liquid. 
Soda water 
Potash water 
Lemonade 
Ginger ale 
Potash water 
Aerated water 
Soda water 
Aerated water 
Soda water 

Quantity of Copper 
in grs. per gallon. 
.. 0-084 
.. 0-098 

• • 0-053 

• • 0-053 

.. 0-100 

.. 0-089 

.. 0-100 

.. 0-084 

.. 0 036 

In order to arrive at some accurate measurements of 
this solvent adlion of water containing carbon dioxide 
upon copper, I prepared a number of solutions charged 
with that gas at the ordinary atmospheric pressure, and 
placed in each a piece of clean copper foil exposing a 
surface of 2100 sq. m.m. The amount of copper dissolved 
was estimated by adding sulphuretted hydrogen and 
comparing the depth of colour produced with that in a 
standard liquid ; the process is exceedingly accurate 
and delicate. (Table F.) 

The general conclusions which I would draw from these 
results are:— 

(1) Distilled water, charged with carbon dioxide, 
exercises a notable solvent adtion upon copper, the 
amount of metal dissolved increasing with the length of 
time during which it is exposed to the adtion of the water. 

(2) The salts which have the greatest effedt in increasing 

Table F. 

Copper Dissolved by 

Salt. Mgrms. 
per litre. 

Potassium carbonate 
Calcium chloride. 
Ammonium nitrate. 

11 • • 
Potassium carbonate’ 

and 
Ammonium nitrate 
Potassium carbonate 

and 
Ammonium nitrate 
Ammonium nitrate’ 

and 
Calcium chloride 
Distilled water ., 

• • 

• • 

200 
200 
20 
40 

100 
and 

20 
200 
and 

40 
20 

and 
200 

Water Charged with Carbon Dioxide at Ordinary Pressure. 

„ . Copper Dissolved. 
Drains ----<_ 

per gall. 
24 hrs. 

In Mgms. per Litre. 
48 hrs. 72 hrs. 120 hrs. 

14-0 0*1 — 0*15 0-20 
14-0 0-7 — 1-20 i-8o 
i-4 0-3 — o-6o * 1-40 
2-8 o-6 — o’8o 1-40 
7-0' 

and 0-2 — 0-30 I'OO 

i’4 
14-0’ 
and 
2-8 

trace « 

trace O-IO 

**4 
and o-6 — 2-40 3-60 
14-0 J 

' o-i 0-3 i-oo 

24 hrs. 

0*007 
0-049 
0-021 
0*042 

In Grains per Gallon. 
48 hrs. 72 hrs. 

— 0-0105 
— 0-0840 
— 0-0420 
— 0-0560 

120 hrs 

0-014 
0-126 
0-098 
o-og8 

0-014 — 0-0210 0-070 

trace — trace 0*007 

0*042 — 0-1680 0-252 

0-007 0-021 — 0*070 

Table G. 

Copper Dissolved by Water Charged with Carbon Dioxide at a Pressure of about 6 Atmospheres 

Copper Dissolved. 
Salt. Mgms. Grains ^-*-% 

per litre. per gall. In Mgms. per Litre. In Grains per Gallon. 
24 hours. 48 hours. 24 hours. 48 hours. 

Potassium carbonate .40 2-80 ro 1*2 0-700 0-084 
Ammonium nitrate.16 1-12 — o-8 — 0-056 

..80 5-60 1-2 1*4 0*084 0-098 
Distilled water .» it ..— —* 0-4 0-6 0-028 0-042 
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this adtion are chlorides and nitrates, especially the latter: 
if they are both present the adtion is very largely 
accelerated. 

(3) Carbonates, especially vhen present in large quan¬ 
tities, very materially diminish this solvent adtion. 

(4) If carbonates and nitrates are present together the 
solvent adtion of the latter is much diminished by the 
presence of the former salts, so much so indeed that if 
the carbonates be present in proportionately large quanti¬ 
ties the solvent adtion upon the copper almost entirely 
disappears. 

I have also carried out a few experiments with the 
view of determining the amounts of copper which are 
dissolved by water charged with carbon dioxide under a 
pressure of several atmospheres ; the results are subjoined. 
(Table G.) 

The apparatus were the same as that employed in the 
experiments with lead. 

Surface of copper exposed =2100 sq. m.m. 
Distilled water, charged with carbon dioxide, under a 

pressure of (approximately) 6 atmospheres, dissolves 
about three times as much copper as the same water 
charged at the ordinary atmospheric pressure. Nitrates 
increase this adtion and carbonates diminish it. 

(To be continued.) 

DR. LETHEBY. 

At the comparatively early age of sixty died, on the 
30th ult., Dr. Henry Letheby, who for many years 
had been eminent in his profession, who had justly 
gained an extensive popularity, and whose advice was 
eagerly sought after, and greatly valued by those who re¬ 
quired the assistance of a chemical expert. 

As a technological chemist Dr. Letheby was second to 
none ; and in whatever capacity he was adting—whether 
as Ledturer on Chemistry, Toxicology, and Technology; 
as Gas and Water Examiner; as Medical Officer of 
Health ; or as Analytical and Consulting Chemist—he 
always gave evidence of having industriously mastered 
the minutest details of his subjedt. His complete know¬ 
ledge of Chemistry and Toxicology, and his intimate 
acquaintance with the Sciences of Comparative Anatomy 
and Physiology, rendered his opinion on subjedts connedted 
with medical jurisprudence of especial value. 

His writings and labours are so varied and numerous 
that we cannot refer to them all. To show, however, that 
we have not unduly magnified his high qualities, and also 
that in his death Chemical Science has sustained a 
great loss, we may refer to his admirable Ledtures on 
“ Food” delivered before the Society of Arts, and after¬ 
wards, at our request, revised and published in book form ; 
to his Ledtures on “ Pradticai Toxicology;” to his papers 
on the “ Mode of Condudting Post-mortem Examinations 
in Cases of Suspedted Murder;” to his reports “On the 
Sanitary Condition of the City of London;” on the 
“ Pradtice of Disinfedtion and the Right Use of Disin¬ 
fectants;” on the “ Utilisation of the Waste Products in 
the Manufacture of Coal Gas;” on “ Noxious and Offensive 
Trades and Manufactures;” on the “Detection of and 
Tests for Aniline ;” &c. 

THE RESEARCH FUND OF THE CHEMICAL 

SOCIETY. 

The importance of original chemical research is uni¬ 
versally acknowledged. No other branch of Science 
offers such a wide field for investigation, yet we fear we 
are not going far from the truth when we state that no 
other branch of Science has at the present time fewer in¬ 
vestigators. In looking through the Proceedings of the 

Royal or of the Chemical Societies during the last few 
years, one is struck with the great decrease in the number 
of papers contributed by our leading chemists, while in 
other sciences many of the most eminent professors in 
our Colleges and Universities are continually making 
valuable additions to our stores of knowledge. 

We are, then, especially glad to find that a small addi¬ 
tional effort will place the Chemical Society in a position 
to aid experimental research by gran ts of money. The 
limited resources of the Society have hitherto restridted 
the number and amount of these grants within very 
narrow limits. In 1872 Mr. T. Hyde Hills placed at the 
disposal of the Society the sum of _£To, as the nucleus of 
a fund for promoting original research ; and offered under 
certain conditions, made with the objedt of securing the 
co-operation of others, to contribute a like sum annually. 
This attempt of Mr. Hills to form a research fund was 
not, at the time, seconded. The Council have, however, 
recently received from Dr. G. D. Longstaff, one of the 
original members, the generous offer to place at the dis 
posal of the Society the sum of ;£iooo, towards establishing 
a permanent fund for promoting the advancement of 
Chemical Science, on the condition that not less than an 
equal amount be subscribed for the same purpose. Dr. 
Russell tells us that ^640 are already promised, in sums 
varying from £"100 to ,£1. Those who know the value of 
original research will, we trust, contribute to the fund, so 
that the required balance may be speedily raised. By se¬ 
curing to the Society the benefit of Dr. Longstaff’s gene¬ 
rous offer, contributors are forwarding the interests 
of Chemical Science, and they are, at the same time, we 
consider, advancing great national interests. 

Subscriptions may be forwarded to Dr. Russell, F.R.S., 
Treasurer of the Chemical Society, Burlington House. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Anniversary Meeting, Thursday, March 30th, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

The President said he had to congratulate the Fellows 
on the flourishing state of their Society, the number of 
admissions during the past year having been 103, whilst 
the losses by death and other causes had been 23, so that 
the Society now numbered 881 members. He then read 
obituary notices of the eight Fellows deceased, namely, 
Thomas Jennings, Henry Letheby, Edward Meldrum, 
J. Middleton, S. W. Moore, General J. W. Reynolds, 
Dr. Robert Schenck, and William Smith. The distin¬ 
guished foreign members we had lost during the past year 
were Dr. Schrcetter, and Professors Hlasiwetz and Kopp. 
Before reading the list of papers sent in during the past 
year—the largest number since the foundation ot the 
Society—he said he must congratulate them on the great 
improvements in the illumination of their rooms, the re¬ 
sult of careful experiments made by their Secretary, Mr. 
W. H. Perkin, who had most generously defrayed the 
considerable outlay incurred in making the requisite alter¬ 
ations. After alluding to the Faraday ledture, and the one 
by Dr. Frankland “On some Points in the Analysis of 
Potable Water,” he said the thanks of the Society were 
due to Prof. Frankland for the present of a Sprengel pump, 
to Dr. Longstaff for a balance, and also to Mr. James 
Duncan for a most valuable and life-like bust of Dr. 
Hofmann. He then passed to a consideration of the state 
of the Society’s Journal, which, notwithstanding its pre¬ 
sent size, would require to be considerably increased in 
the matter of abstracts, in order to keep pace with the 
large number of papers now published in foreign journals, 
—and this of necessity requires an increased expenditure. 
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As the income at present at the disposal of the Society is 
insufficient to meet this, it was proposed to discontinue 
the gratuitous distribution of the Royal Society’s Pro¬ 
ceedings to the Fellows, and also to increase the admission 
fee for Fellows from two to four pounds. In conclusion, 
the President mentioned that they had had a legacy left 
them by the late Mr. Henry Dircks, and that Dr. Long- 
staff had munificently placed at the disposal of the Society 
the sum of ^"iooo, provided an equal amount should be 
raised by subscription, towards establishing a permanent 
fund for promoting the advancement of the science. He 
was happy to say that already more than half the amount 
had been subscribed. After making some reference to 
Mr. Jodrell’s gift to the Royal Society, for promoting 
original research, and the possibility of adequate State aid 
being provided for the same purpose, the President con¬ 
cluded amidst great applause. 

The Treasurer then read his Report, after which the 
Fellows proceeded to eledt the Officers and Council for 
the ensuing year, Messrs. C. E. Groves and W. E. Heath- 
field adting as Scrutators. The following gentlemen were 
eledted :— 

President—F. A. Abel, F.R.S. 
Vice-Presidents who have filled the Office of President— 

Sir B. C. Brodie, F.R.S.; Warren De la Rue, D.C.L., 
F.R.S.; E. Frankland, D.C.L., F.R.S.; A. W. Hofmann, 
D.C.L., F.R.S.; W. Odling, M.B., F.R.S.; Lyon Play¬ 
fair, Ph.D., C.B., F.R.S ; A. W. Williamson, Ph.D., F.R.S. 

Vice-Presidents—T. Andrews, M.D., F.R.S.; W. Crookes, 
F.R.S.; J. H. Gilbert, Ph.D., F.R.S.; J. H. Gladstone, 
Ph.D., F.R.S.; G. D. Longstaff, M.D.4 J. Stenhouse, 
Ph.D., F.R.S. 

Secretaries— W. H. Perkin, F.R.S.; H. E. Armstrong 
Ph.D. 

Foreign Secretary—IT. Muller, Ph.D., F.RS.. 
Treasurer—W. J. Russell, Ph.D., F.R.S. 
Other Members of the Council—J. Attfield, Ph.D.; 

Dugald Campbell; A. H. Church; J. Dewar, F.R.S.E. ; 
F. Field, F.R.S.; C. W. Heaton ; David Howard ; Nevil 
Story Maskelyne, F.R.S. ; J. A. Phillips, R. V. Tuson ; 
W. Valentin; C. R. A. Wright, D.Sc. 

A vote of thanks to the President, proposed by Prof. 
Williamson and seconded by Prof. Odling, was carried by 
acclamation, as was also one to the Officers and Council, 
proposed by Mr. T. Hyde Hills and seconded by Mr. J. 
Newlands. There was also a vote of thanks to Mr. Henry 
Watts, the accomplished Editor of the Society’s Journal, 
and to the Abstractors, proposed by Mr. E. C. Nicholson 
and seconded by Mr. J. Newlands. 

Mr. Friswell said he would like to ask the President 
whether there was any bye-law which would give the 
Council some control over the use which Fellows might 
make of the privilege of membership, and then proceeded 
to detail three or fourflagrant instances in which the letters 
F.C.S. had been used for purposes of advertisement. 

Mr. Kingzett then spoke on the same subjedt, citing 
other cases, after which— 

Prof. Williamson said it occurred to him to make a 
suggesti°n which might be practicable, which was to make 
the newly-elected Fellow sign some declaration to the effect 
that he would not make any improper use of his member¬ 
ship. If he did break the contract, it would then be expe¬ 
dient to expel him from the Society. 

Dr. Russell having read the present~obligation from 
the obligation-book, 

The President said that as it at present stood it was 
somewhat vague and indefinite, but that the subject had 
already been under the notice of the Council, and would 
receive their careful attention. He then declared the 
meeting to be a Special General Meeting for considering 
an alteration in the Bye-law relating to the admission of 
Fellows. After a short discussion it was decided that the 
admission fee should be raised from two to four pounds, 
the annual subscription remaining the same as at present. 

The next ordinary meeting will be on Thursday, April 7. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, February 22nd, 1876. 

Edward Schunck, Ph.D., F.R.S. &c., President, in the 
Chair. 

“ Notes on a Collection of Apparatus employed by Dr. 
Dalton in his Researches, which is about to be exhibited 
(by the Council of the Literary and Philosophicaal Society 
of Manchester) at the Loan Exhibition of Scientific Appa* 
ratus at South Kensington,” by Prof. Roscoe, F.R.S. 

The apparatus employed by John Dalton in his classical 
researches, whether physical or chemical, was of the sim¬ 
plest, and even of the rudest, character. Most of it was 
made with his own hands, and that which is to be exhibited 
has been chosen as illustrating this facSb, and as indicating 
the genius which with so insignificant and incomplete an 
experimental equipment was able to produce such great 
results. The Society has in its possession a large quan¬ 
tity of apparatus used by Dalton, most of which, however, 
consists of electrical apparatus, models of mechanical 
powers, models of steam-engines, air-pumps, a Gregorian 
telescope, and other apparatus of a similar kind, which 
was either bought or presented to him. It has not been 
thought necessary to exhibit these, but rather to show the 
home-made apparatus with which Dalton obtained his 
most remarkable results. 

I. Meteorological and Physical Apparatus made and used 
by Dr. Dalton. 

Throughout his life Dalton devoted much time and at¬ 
tention to the study of meteorology ; indeed his first work, 
published in 1793, was entitled “ Meteorological Observa¬ 
tions and Essays,” and his last paper, printed in 1842* 
(Mem. Lit. and Phil. Soc., vi., 617), consists of auroral 
observations. Hence the first of Dalton’s apparatus which 
claims attention are the meteorological instruments. 

No. 1 is Dalton’s mountain barometer, with accom¬ 
panying thermometer, made for him by the late Mr. 
Lawrence Buchan, a member of the Society. The baro¬ 
meter is enclosed in a wooden case which Dalton was 
accustomed to carry in his hand. 

Several home-made barometers used by Dalton in his 
observations are in possession of the Society. They are 
all of them filled, and the scales prepared, by Dalton 
himself, and are simple syphon tubes with a bulb blown on 
at the bottom to serve as a mercury reservoir. T hese are 
attached to plain pieces of deal, upon the upper part of 
which the paper scale is pasted. One of these, which has 
probably also served for tension experiments (No. 2), has 
been placed in the collection. 

Many of the thermometers appear also to have been 
home-made. No. 3 is a mercurial thermometer, evidently 
made and graduated by Dr. Dalton, and marked with his 
initials, J. D. The freezing-point of this thermometer was 
tested recently by Mr. Baxeqdell, who found that it had 
not altered since the instrument was graduated. Another 
(No. 4) is of the same kind, and bears the date 1823 5 
No. 5 is a third mercurial thermometer, with long stem 
and wooden scale ; No 6 is an alcohol thermometer, with 
wooden scale; and No. 7 a registering maximum and 
minimum thermometer employed by Dalton—maker’s 
name, J, Ronchetti, 29, Balloon Street, Manchester. 

II. Apparatus constructed and used by Dalton in his 
Researches. 

(1) “ On the Constitution of Mixed Gases,” (2) “ On the 
Force of Steam or Vapour from Water or Other Liquids, 
at Different Temperatures, both in a Torricellian Vacuum 

* Vide “ Life of Dalton,” by Dr. Henry, published by the Cavendish 
Society; “Memoir of Dr. Dalton and the History of the Atomic 
Theory,” published in the Memoirs of the Literary and Philosophical 
Society of Manchester, 2nd series, vol. i.; Dr. Lonsdale’s “ Life of 
Dalton,” Longmans, 1874. 
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and in Air,” (3) “ On Evaporation,” and (4) “ On the Ex¬ 
pansion of Gases by Heat.” * 

No. 8 is an apparatus used for the determination of the 
tension of volatile liquids at low temperatures : it consists 
of a syphon tube, at the upper end of which is a scale in 
inches in Dalton’s handwriting. He describes it thus:— 
“ I took a barometer tube 45 inches in length, and, having 
sealed it hermetically at one end, bent it into a syphon 
shape, making the legs parallel, the end that was closed 
being 9 inches long, the other 36 inches. I then conveyed 
two or three drops of ether to the end of the closed leg, 
and filled the rest of the tube with mercury, exeept about 
10 inches at the open end. This done, .1 immersed the 
whole of the short leg containing the ether into a tall 
glass containing hot water.” 

No. 9 is a smaller tube, containing another liquid, also 
having a graduated scale written on paper and attached to 
the tube. Nos. 10, 11, 12, 13, 14, are tubes used by Dalton 
for measuring the tension of vapour from water and other 
liquids at higher temperatures than their boiling-points, 
both in a vacuum and air. No. 15 is a tube used by Dalton 
for measuring the tension of the vapour of bisulphide of 
carbon, labelled “ Sulphuret carb.,” with a paper scale in 
Dalton’s handwriting, and a cork showing that the upper 
portion of the tube containing the bisulphide of carbon 
could be heated in a water-bath to various temperatures. 
No. 16 is a manometer tube, fixed into a board, divided 
and numbered by Dalton. No. 17 is an apparatus used by 
Dalton for the determination of the tension of the vapour 
of ether, and is interesting as being the instrument by 
means of which Dalton arrived at one of his most im¬ 
portant experimental laws. It is described as follows 
(p* 564) :—“ The ether I used boiled in the open air at 
io2,J. I filled a barometer tube with mercury moistened 
by agitation in ether: after a few minutes a portion of the 
ether rose to the top of the mercurial column, and the 
height of the column became stationary.' When the whole 
had acquired the temperature of the room (62°) the mer¬ 
cury stood at iyoo inches, the barometer being at the 
same time 2975 inches. Hence the force of the vapour 
from ether at 62° is equal to 1274 of aqueous vapour at 
172° temperature, which are 40° from the respective 
boiling-points of the liquids.” This is generally known 
as Dalton’s law of tensions, since shown by Regnault not 
to be rigorously true. 

No. 18 is a wet and dry bulb mercurial thermometer, 
made by H. H. Watson, of Bolton. 

III. Apparatus for Measuring Gases, and for Determining 
the Solubility of Gases in Water. 

No. 19 is an apparatus with a graduated tube, probably 
used by Dalton for the determination of the laws regu¬ 
lating “ I he Absorption of Gases by Water and Other 
Liquids,” read October 21st, 1803.-}- No. 20 is a graduated 
glass tube attached to a bottle of india-rubber, also pro¬ 
bably used in his researches on the absorption of gases by 
water. Nos. 21 and 22 are divided eudiometer tubes, 
employed by Dalton for measuring the volumes of gases. 
No. 23 is a spark eudiometer. Nos. 24, 25, and 26 are 
glass tubes, pipettes, and funnels, graduated by Dr. Dalton 
and used by him for measuring gases. No. 27 is a gradu¬ 
ated glass bell-jar, used for measuring gases. No. 28 is a 
phial, with graduated tube attached by cement, for col¬ 
lecting and measuring gases. Nos. 29 and 30 are stop¬ 
pered phials with the bottoms cut off, used as gas jars for 
collecting and measuring gases. No. 31 is a thousand 
grains specific gravity bottle, with its counterpoise of lead 
stamped “ 175,7 and paper labelled “ Bottle balance.” 
No. 32 is a pipette. No. 33 a square bottle of thin glass, 
fitted with brass caps, and probably used for the determi¬ 
nation of the specific gravities of gases. No. 34 is an 
earthenware cup, used by Dalton as a mercury-trough, and 

* Experimental Essays on the above subjefts, by John Dalton, read 
October 2nd, 16th, and 30th, 1801, and published in the 1st series, 
vol. V., part 2, of the Memoirs of the Literary and Philosophical 
Society of Manchester. 

i Manchester Memoirs, 2nd series, vol. i. 

Chemical News* 
April 7, 1876? 

containing a small phial with mercury. Nos. 35 and 36 
are bulb-tubes, with graduated scales, which may have 
served for the determination of the coefficients of expan¬ 
sion of gases. No. 37 is a Florence flask with cork and 
valve, for determining the specific gravity of gases. 
No. 38 is a glass alembic. 

IV. Weights, Balances, Apparatus, Reagents, and Speci¬ 
mens tised by Dalton. 

No. 39, eleven phials, containing creosote, iodine, amal¬ 
gam of bismuth and mercury, quercitron bark, grana syl- 
vestra cochineal, and other substances, labelled in Dalton’s 
handwriting. No. 40, three divided blocks, used by Dalton 
for the illustration of his lectures : these are not, however, 
the balls an inch in diameter (referred to in his latest 
memoir on the “ Analysis of Sugar ”) which he employed 
occasionally in his ledtures, as illustrating his newly- 
discovered laws of combination and the atomic theory ; 
these appear, unfortunately, to be no longer in existence. 
No. 41 is a common pair of scales used by Dalton, 
No. 42 a pair of apothecary’s scales and weights employed 
by Dalton, with a paper of weights made of wire, labelled 
in his handwriting, “ 100th grains.” No. 43 is a box of 
weights used by Dalton, and containing a pill-box labelled 
“ Platina,” another pill-box labelled “ Hund,” and con¬ 
taining 100th of grains, and another wooden box containing 
brass gramme weights, labelled “ Weights, French : ” the 
other ordinary weights are of lead. No. 44 is Dalton’s 
pocket-balance, consisting of a small pair of apothecaries’ 
scales, with beam about 4 inches long, and having the pans 
attached by common string; it is contained in a tin case 
for the pocket. No. 45 is a penholder used by Dalton. 
No. 46, leaden grain weights made by Dalton from sheet 
lead, and stamped in numbers by him; No. 47, iron 
punches used by Dalton for this purpose. No. 48, a glass 
lens, wrapped in a piece of paper labelled, in Dalton’s 
writing, “ Sun’s focus 4-2 inches.” No. 49 is a paper 
containing “ 10th of grains,” made by Dr. Dalton of iron 
wire. The paper in which these are wrapped is part of a 
note from one of Dr. Dalton’s pupils (as is well known he 
lived by teaching mathematics at half-a-crown per lesson), 
in which the writer presents his “ compliments to Mr. 
Dalton, and is sorry that he will not be able to wait upon 
him to-day, as he is going to Liverpool with a few friends 
who are trying the Railway for the first time. Mr. D. may 
fully expedt him on Monday at the usual time.” No. 50 
are bottles of tin, earthenware, and silver, some of them 
being common penny pot ink-bottles. Each has a thermo¬ 
meter tube cemented into the neck of the bottle, and these 
tubes are provided with paper scales. These were used 
by Dalton probably for experiments on radiant heat. 
No. 51 is a manometer tube used by Dalton : it consists 
of a tin vessel attached on either side to leaden tubing 
and having a thermometer-tube closed at the upper end’ 
and provided with a divided scale, fixed into the upper 
portion of the tin vessel. No. 52, Dalton’s balance, made 
by Accum, and capable of arrangement as hydrostatic 
balance, with weights and counterpoises. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
CXpicSSwUi 

Comptes Rendtts Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 11, March 13 1876. 

Silicidation of Platinum and certain other Metals. 
—M Boussingault.—The author finds that platinum 
palladium, iridium, and ruthenium, if heated to redness in 
charcoal, do not become carburetted. At very high tem¬ 
peratures silica is reduced by carbon. If platinum is 
introduced into a mixture of carbon and silica, heated to 

Chemical Notices from Foreign Sources. 
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whiteness in order to convert it into a silicide, the 
platinum does not exert an action of presence which deter¬ 
mines he reduCtiou of the silica, but merely seizes the 
silicium as it is set at liberty by the carbon. If silica 
mixed with charcoal is ignited at a high temperature, free 
silicon is not found in the mixture after it has been allowed 
to cool with exclusion of air. 

Source of Oxide of Carbon Characteristic of the 
Formines and the Polyatomic Alcohols.—M. Lorin.— 
The formic ethers of the monatomic alcohols do not yield 
carbonic oxide on decomposition, hence the decomposition 
of the crude formines becomes a new characteristic of the 
polyatomic alcohols. 

Reimann's Farber Zcitimg, 
No. 12, 1876, 

This issue contains an article on cochineal and a paper 
on preparations for rendering textile fabrics uninflammable. 
The salts recommended for this purpose are the sulphate 
of ammonia and lime, obtained by mixing sulphate of am¬ 
monia with gypsum, and the borate of magnesia, formed 
by the double decomposition of borax and sulphate of 
magnesia. The experiments carried out with these salts, I 
at the Geological Institute of Vienna, were very successful. 

A letter from Rouen notices the extensive and successful 
use of the new vanadium aniline-black, both in printing 
and dyeing. Per litre of dye the proportions preferred are 
40 grms. salt of aniline, 20 grms. chlorate of potash, and 
o’ooi grm. vanadiate of ammonia. 

Solution of methyl-violet is best made by adding to 
1 part of the broken dye 20 parts of water a little below 
the boiling-point, pouring in the water slowly and stirring 
slowly but constantly. The colour thus obtained is 
gradually diluted by the addition of water, with continual 
stirring. It must be allowed to cool very slowly, and not 
be filtered till quite cold. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale, No. 27, March, 1876. 

This issue contains no chemical matter. 

Les Mondes, Revue Hebdomadaire des Sciences, 
Nos. 11 and 12, March 16 and 23, 1876. 

These issues contain no chemical matter. 

MISCELLANEOUS. 

The Royal Society.—The President’s reception, on 
Wednesday evening last, was numerously attended, and 
included a large number of distinguished guests. There 
were exhibited in the several rooms many objects of inte¬ 
rest. The treasurer, Mr. W. Spottiswoode, showed a pair 
of the largest Nicol prisms yet made; Prof. Tyndall, some 
infusions exposed to self-cleansed air; Dr. Siemens, his 
Bathometer, an instrument for indicating the depth of the 
sea without the use of a sounding-line ; also an Attraction 
Meter, by which the attraction of masses is demonstrated. 
Mr. H. C. Sorby exhibited a new method of measuring the 
position of absorption-bands in speCtra, and specimens of 
pigments from human hair; Dr. Schuster, some experi¬ 
ments with the view of showing that the force discovered 
by Mr. Crookes reacts on the vessel in which the vacuum 
is ; a Photometer, devised by Prof. Osborne Reynolds and 
Dr. Schuster, for the purpose of measuring the heating 
effeCt of light, was also exhibited. Mr. C. J. Woodward 
showed his new form of Wave-apparatus ; while Crookes’s 
Radiometers were exhibited by the manufacturer, Mr. J. J. 
Hicks. Mr. Crookes exhibited a Torsion Balance and 
some Experimental Radiometers, illustrating various phe¬ 
nomena connected with the Repulsion resulting from 
Radiation. A description of the Torsion Balance will be 
found on page 141. The Experimental Radiometers were 
as follows:— 

1. The Turbine Radiometer. In this Radiometer the 
vanes are black on both sides, and are inclined at an angle 
like the sails of a windmill instead of being in a vertical 
plane. The instrument is not sensitive to horizontal radi¬ 
ation, but moves readily in one or other direction to a 
candle held above or below. 

2. Radiometer with the vanes blacked on both sides, 
showing rotation in either direction according to the way 
the light falls on them. 

3. Radiometer showing the very small amount of re¬ 
sidual air which is present. The vanes of the Radiometer 
move past a piece of pith suspended by a silk fibre. Ro¬ 
tation with great velocity scarcely causes sufficient motion 
of the residual air to move the suspended pith. 

4. Radiometer showing rotation of the glass envelope 
when the vanes are held fixed in space. The Radiometer 
carries a magnet on its arms, and is floated on water so 
as to be free to move. The vanes are held stationary by 
an outside magnet. On allowing radiation to fall on the 
black surfaces of the vanes the glass envelope rotates. 

5. Radiometer having inside it a platinum spiral. The 
Repulsion of the white and black surfaces is equal when 
the spiral is below redness. Above a red-heat the black 
is repelled more than the white, and rotation takes place. 

6. Radiometer with one vane counterpoised by a mirror, 
showing method of keeping the steel point from falling off 
the cup. 

7. Radiometer constructed of metal, showing reverse 
movement on cooling. 

8. Bar Photometer, showing the method of balancing 
one light by another. 

g. Heat Engine. A Turbine Radiometer, having ice 
below and hot air above ; 'working by difference of tem¬ 
perature. 

Mr. Apps, Mr. Browning, Messrs. Elliott Bros., Messrs. 
I Tisley and Spiller, and Mr. W. F. Stanley, were also 

among the exhibitors. 

Royal Institution of Great Britain.—The following 
are the arrangements for Lectures after Easter :— 

Prof. P. M. Duncan, F.R.S.—Four LeCtures on the 
Comparative Geology and former Physical Geographies of 
India, Australia, and South Africa ; on Tuesdays, April 25 
to May 16. 

Prof. Tyndall, D.C.L., LL.D., F.R.S.—Seven LeCtures 
on Voltaic Electricity; on Thursdays, April 27 to June 8. 

Prof. W. K. Clifford, F.R.S.—Two Lectures on the Pre¬ 
sent Relations of Science and Philosophy ; on Saturdays, 
April 29 and May 6. 

Prof. W. G. Adams, F.R.S.—Three LeCtures on some of 
Wheatstone’s Discoveries and Inventions; on Tuesdays, 
May 23 to June 6. 

Frederick J. Furnivall.—Two LeCtures on Chaucer ; on 
Saturdays, May 13 and 20. 

J. A. Symonds.—Three LeCtures on the Medici in rela- 
I tion to the Renaissance; on Saturday, May 27 to June 10. 

The Friday evening meetings will be resumed on 
April 28th, at 8 p.m. Prof. Gladstone will give a Discourse 
on Methods of Chemical Decomposition illustrated by 
Water, 9 p.m. The following Discourses will probably be 
given by Messrs. G. J. Romanes, W. Froude, C. T. New¬ 
ton, J. F. Moulton, Sir J. M. Lubbock, and Prof. Tyndall. 
To these meetings Members and their friends only are 
admitted. 

New Disinfecting Powder.—We have examined an 
excellent disinfectant sold under the name of “ The 
Universal Disinfecting Powder.” It consists of Cooper’s 
salts and sulphate of zinc, and is certainly most effective. 
We extract the following from a report by Prof. Wanklyn:— 
“ This powder contains 70 per cent of mixed chloride of 
sodium and chloride of calcium, and about 6 per cent of 
anhydrous sulphate of zinc (equal to about 12 per cent of 
hydrated sulphate), a little insoluble matter, and 15 per cent 
of moisture. I have no doubt that it is an excellent dis¬ 
infectant. It is, comparatively speaking, non-poisonous 
and harmless.” 
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PRELIMINARY NOTICE ON THE ACTION OF 

SULPHURIC ACID ON NAPHTHALENE. 

By JOHN STENHOUSE, LL.D., F.R.S., &c., and CHARLES 
E. GROVES. 

Faraday,* * many years ago, observed that when naphtha¬ 
lene was heated with concentrated sulphuric acid, a mix¬ 
ture of two sulphonic acids was formed. These acids 
yielded baryta salts, which differed from one another in 
that one of them burned with flame when heated, whilst 
the other merely smouldered. Merz and Weith, who 
have carefully examined these acids,f found that when 
sulphuric acid (400 grms.) was heated with excess of 
naphthalene (500 grms.), at 1600, for eight hours, the pro- 
dud, besides “unaltered naphthalene,” consists almost 
entirely of /3-naphthalene sulphonic acid, with traces of 
the a-sulphonic acid and of the disulphonic acid. On 
examining what these chemists believed to be “ unaltered 
naphthalene,” however, we found that it contained a 
comparatively large quantity of sulphur compounds inso¬ 
luble in water, and from which, after a few preliminary 
trials, we succeeded in isolating three distind crystalline 
compounds. 

In order to obtain satisfactory results, and to facilitate 
the subsequent purification of the compounds, it is neces¬ 
sary to employ pure naphthalene. This may be obtained 
by heating the purest commercial naphthalene, with a 
small percentage of sulphuric acid, to about 180°, for 
some hours, and distilling the resulting black mass in a 
current of steam ; repeating the process until the hydro¬ 
carbon will dissolve at ioo°, in an excess of concentrated 
sulphuric acid, without the slightest tinge of colour. A 
mixture of 8 parts of the hydrocarbon with 3 of sulphuric 
acid are then heated to 180° in a large retort: after the 
lapse of two or three hours, water begins to come off, and 
the mercury in the thermometer falls, so that it is neces¬ 
sary to increase the heat in order to maintain the tem¬ 
perature constant. At this stage a readion appears to set 
in, which continues for an hour or two, accompanied by 
the elimination of a considerable quantity of water, which 
distils ovei. About an hour after water ceases to come 
over, the source of heat is withdrawn, and the retort and 
its contents allowed to cool to ioo°: 4 parts of boilin» 
water are then added, and the mixture poured out into a 
basin or other convenient vessel. On examining the pro- 
dud when cold, it will be found to consist of two layers- 
the lower one being a dirty greenish, pasty, mass of crys¬ 
tals, of the nearly pure /3-sulphonic acid; whilst the 
upper solid cake, which is of a pale brownish yellow 
colour, consists of the new sulphur compounds mixed 
with excess of naphthalene. The solid cake is separated 
from the crystals of acid, and submitted to distillation in 
a current of steam in the usual way: the naphthalene 
then passes off with the aqueous vapour, leaving a brown 
oily layer at the bottom of the water in the distilling 
flask, which oil, however, becomes solid on cooling. 

Naphthalene Sulphones.—The most convenient way of 
obtaining the sulphones in the crystalline state from this 
cake is to powder it and boil it up with carbon bisulphide, 
filtering hot, and washing the undissolved portion with 
carbon bisulphide until the washings pass through colour- 
less. The solution, if sufficiently concentrated, when 
allowed to stand, deposits a considerable quantity of hard 
thick,[prismatic crystals of a-naphthalene sulphone, mixed’ 
however, with nodular masses of needles, from which 

1 “ " v —-—— ■ ■ - — -■ __ 

* Phil. Trans. „ 1826,140. 
t Deut. Chem. Ges. Ber., iii., 195, and Zeits. Chem., vi., 169. 
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they may be separated mechanically or by repeated frac 
tional crystallisation from alcohol and from carbon bi¬ 
sulphide. The a-sulphone may very readily be purified by 
alternate crystallisation from these solvents, and it then 
melts at 1230 C. When submitted to analysis it gave 
numbers corresponding closely with those required by the 
formula C20HI4S02. It is colourless and insoluble in 
water, but moderately soluble in boiling alcohol, from 
which it crystallises out in great part, on cooling, in 
opaque nodules and transparent plates. It is also mode- 
lately soluble in ether and in hot carbon bisulphide, crys¬ 
tallising from the latter in compact, transparent, oblique 
prisms. It is easily soluble in hot benzene or glacial 
acetic acid, but only very slightly soluble in petroleum, 
lot concentrated sulphuric acid dissolves it, apparently 
oiming a sulphonic acid, whilst with nitric acid the 

sulphone yields a readily-fusible nitro-derivative, which 
may be obtained in a crystalline state from hot alcohol. 

though the sulphone is not aCted on by potassium di- 
chromate and dilute sulphuric acid, a solution of chromic 
anhydride in g4acial acetic acid readily oxidises it. On 
adding water to the solution a pale yellow substance is 
precipitated, which is easily soluble in alcohol. 
. The Portion left undissolved, when the crude substance 
is Heated with carbon bisulphide, consists almost entirely 
of /3-naphthalene sulphone, and may readily be purified 
by a few crystallisations from alcohol, although it is 
somewhat difficult to obtain it free from all trace of colour. 
The tufts of needles which crystallise out of the carbon 
bisulphide solution, along with the a-sulphone, also con¬ 
sist of /3-naphthalene sulphone. When pure it crystal- 
hses hom boiling alcohol, in which it is but slightly 
soluble, in colourless silky needles. It melts at 1770 C., 
and the results of the analyses that were made showed it 
to be isomeric with a-naphthalene sulphone. Like that 
substance, therefore, it has the formula C20HI4SO2. The 
/3-sulphone is insoluble in water, very slightly soluble in 
petioleum, carbon bisulphide, or cold benzene, although it 
is tolerably soluble in hot benzene and glacial acetic acid. 
It dissolves in hot concentrated sulphuric acid, forming a 
sulphonic acid, and when gently heated with nitric acid, 
sP-gf- *"45> ^ first fuses to an orange-brown oily layer, 
which then rapidly dissolves in the hot acid. If the solu¬ 
tion be now allowed to cool, most of the nitro-derivative 
is deposited as an oil, which solidifies after a time; but if 
the hot acid solution is diluted with nitric acid, of sp. gr. 
I’35> boiled for a minute or two, and set aside to cool, the 
new compound is deposited in microscopic crystals. 
These are only_ very slightly soluble, either in alcohol, 
glacial acetic acid, or benzene. It yields an amido-com- 
pound when treated with tin and hydrochloric acid. The 
/3-sulphone, like its isomeride, is not attacked by potas¬ 
sium dichromate and dilute sulphuric acid, although 
chromic anhydride and glacial acetic acid readily oxidise 
it: the addition of water then precipitates a pale yellow 
body, easily soluble in alcohol. 

It was pointed out by one of us some years ago* that 
phenyl sulphide, CI2HI0S, when treated with oxidising 
agents, was readily converted into benzene sulphone, 
Cj2HioS02. It seemed of interest to ascertain whether 
naphthyl sulphide, C2oHI4S, would behave in a similar 
manner. For this purpose some a-naphthyl sulphide 
kindly placed at our disposal by Dr. H. E. Armstrong 
was treated with potassium dichromate and dilute sul¬ 
phuric acid : the compound was rapidly oxidised, but the 
product was resinous, and resisted all our efforts to obtain 
fiom it any ciystalline compound resembling the sulphones 
above described. * 

We hope soon to be able to give further details with re¬ 
gard to the properties and reactions of the various com¬ 
pounds mentioned in this paper, and also to describe the 
other crystalline substance which accompanies the sul¬ 
phones, but differs from them in being exceedingly soluble 
in carbon bisulphide. 

A ction of Sulphuric A cid on N nphthalene. 

* Proc. Roy. Soc., xiv., 384. 
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ON THE 

INTERFERENCE OF CERTAIN METALS 

WITH THE ACCURACY OF 

THE PROCESS FOR ESTIMATING COPPER 

BY CYANIDE OF POTASSIUM.* 

By ROBERT T. THOMSON. 

I am well aware that experiments have been made on this 
rubied to a certain extent by other parties, and that it is 
generally recognised as a fa ft that zinc, arsenic, and some 
other metals interfere with the estimation of copper by 
the cyanide process, while iron, calcium, magnesium, <xc., 
as far as I am aware, are supposed not to have any effedt. 

I have undertaken the following experiments with the 
:eW of ascertaining the precise effedt of the more com¬ 

monly occurring metals under the usual working condi- 
tions The experiments also include a series instituted 
to determine the efifed of different proportions of hydrate, 
chloride, and nitrate of ammonium. 

In the case of the metals the estimation of the copper 
in each case was made as follows :— 

To the solution containing the copper and the other 
metal (0*2 ^rm. of each), a quantity of ammonium chloride 
solution containing 2 grms. of that salt was added, then 
ammonia till the precipitated hydrate of copper was just 
beginning to dissolve, and finally 40 c.c. of ammonia 
tsD gr 0-963) which completely dissolved the hydrate of 
Conner’ and formed a blue solution. This solution was 
now made up to 150 c.c. with water, and the cyanide 
solution added from a burette till only the faintest violet 
tinge was perceptible in the fluid. The solution was well 
stirred and allowed to stand for a few minutes after each 
addition of the cyanide, and in cases where precipitates 
were formed, the latter were allowed to settle before 
determining whether the fluid was sufficiently free from 
colour to indicate that enough cyanide solution had been 

adPotassium and Sodium.—These metals, as was expedted, 
have no appreciable effedt on the estimation of copper by 

^Calriurn*—- When the potassium cyanide was added to the 
solution containing the copper and this metal, a white 

ipitate of calcium carbonate was formed. The 
formation of this precipitate was owing to the presence of 
a considerable quantity of potassium carbonate in the 
Potassium cyanide used, which is usually the case with 
the commercial salt. The white precipitate was allowed 
to settle after each addition of the cyanide before judging 
from the colour of the fluid whether the operation was 
finished In case, however, the precipitate should in any 
wav interfere with the colour of the liquor (as will be 
Teen afterwards seems to be the case with some other 

the precipitate was filtered off when the operation 
was considered as finished, but from the colour of the 
filtered liquid it was evident that the precipitate did not 
interfere, the same faint violet tinge remaining as when 
the precipitate was mixed with the fluid. 

It will be seen from Table I. that a larger volume of 
cvanide solution was consumed than when no calcium 
was present, showing 0-0027 grm. more copper than was 
reallv present. As this difference does not seem to be 
due to an optical effedt (as is probably the case with some 
of the metals which give coloured precipitates), it may be 
fairlv presumed that it arises from some chemical adtion 
between the potassium cyanide and the calcium salt. 

Barium and Strontium,—The same remarks are 
applicable to these metals, although the interference of 
each metal is greater than that of calcium. 

Magnesium.—There is nothing special to note about 
this metal, the solution remaining, perfectly clear, and its 
interference being comparatively little. . 

Zinc_In the case of this metal the solution remained 

* Read before the Chemical Section of the Philosophical Society, 

Glasgow, December 6, 1875. 
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Metal used. 
C.c. of 

Cyanide 
consumed. 

Table I. 

Showing Results Obtained by the Cyanide Process for the 
Estimation of Copper in Presence of some other Metals. 

Amount of copper used, 0*2 grm. 
Amount of other metal used, 0-2 grm. 
Amount of NH4C1 used, 2-0 grms. 
Amount of NH4HO (sp. gr. 0-963) in excess used, 40 c.c. 
Total volume of each solution before adding the cyanide 

solution, 150 c.c. 
C.c. of cyanide used for copper alone 36-2—36-3 ; 

mean 36*25. 

C°PP?r Error Conditf!on 
found ot 

(apparent) ' '* Solution. 

Potassium.. 36-1—36-2 0-1991—0-1997 0-0006 l. Clear 
Sodium .. 36-2—36-3 0-1997—0-2003 — „ 
Calcium .. 36-8—36-7 0-2030—0-2024 0-0027 h. Ppt. 
Barium .. 37-1—36-8 0-2046—0-2030 0-0038 h. ,, 

Strontium .. 37*1—37-3 0-2046—0-2057 0 0051 h. „ 

Magnesium 36-5—36-7 0-2013—0-2024 0*0018 h. Clear 
Zinc .. .. 43-7—43-8 0-2411—0-2416 0-0413 h. ,, 

Cadmium .. 38-7—38-8 0-2135—0-2140 0-0137 h. „ 

Aluminium 37-5—37-6 0-2069—0-2074 o 0071 h. Ppt. 
Iron (ous) .. — — — »> 
Iron (ic) .. 35*9—36-0 0-1980—0-1986 0-0017 l. „ 

Manganese 27-4—27-1 0-1511—0-1495 0 0497 l. ,, 

Chromium .. — — — »> 
Cobalt.. — — — Clear 
Nickel.. .. 80-0—79-8 0-4413—0-4403 0-2408 h. ,, 

Uranium .. 37-0—37-3 0-2041—0-2057 0-0049 h. ,, 

Tin (o:<s) .. 33-0—32-80-1820—0-1809 0*0186 l. Ppt. 
Tin (ic) .. 36-8—36-7 0-2030—0-2024 0-0027 h. „ 

Molybdenum 36-2—36-2 0-1997—0-1997 0-0003 L. Clear 
Arsenic .. 36-2—36-3 0-1997—0-2003 — ,, 
Antimony .. 36-9—37-0 0*2035—0*2041 0-0038 h. Ppt. 
Bismuth .. 37-0—37-3 0*2041—0-2057 0-0049 h. „ 

Lead .. .. 36-4—36-4 0*2008—0-2008 0-0008 h. ,, 
Mercury(oHs) 43-3—43*1 0-2388—0-2377 0-0382 h. Clear 
Mercury (ic) 44-6—44-8 0-2460—0-2471 0*0465 H. „ 
Thallium .. 36-9—37-1 0-2035—0*2046 0-0040 h. pPl* 
Silver.. .. 47-7—47*8 0*2631—0-2637 0*0634 h. Clear 
Gold .. .. 48-1—48-1 0-2653—0-2653 0-0653 h. „ 

Platinum .. 43-2—43-3 0-2383—0-2388 0-0385 h. Ppt. 
Palladium .. 58-8—59-0 0-3244—0-3255 0*1249 h. Clear 

(h., high, l., low.) 

clear. It interferes with the estimation in a greater 
degree than any of the metals yet noticed, giving about 
one-fifth more copper than was actually present. 

Cadmium.—This metal also interferes in the same 
direction as zinc, though not nearly to such an extent as 
the latter metal. 

Aluminium;—In the case of this metal the white 
gelatinous precipitate of alumina was thrown down by 
the ammonia used. The amount of copper obtained was 
considerably too high. 

Iron (ous).—An attempt was made to estimate the 
copper in presence of iron in the ferrous state of combina¬ 
tion, but it was unsuccessful owing to the incomplete 
precipitation of the iron as ferrous hydrate by the 
ammonia, and the consequent continuous precipitation of 
oxide of iron from the solution by the adtion of the air. 
The precipitation of the oxide ol iron went on for hours, 
keeping the solution so muddy that it was impossible to 
perceive the blue colour of the fluid. By this time the 
ferrous hydrate was pretty well converted into ferric 
hydrate, and though the precipitate now settled and left 
the fluid clear, it was useless to proceed with the opera¬ 
tion, as it would simply be the estimation of copper in 
presence of iron in the ferric state. This matters the less 
as it is not necessary to estimate copper in presence of 
iron in the ferrous state, the conversion from the latter 
into the ferric condition being very easy. 

Iron (ic).—All the iron is precipitated in this case by 
the ammonia as ferric hydrate, and it is customary and is 
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considered most accurate to estimate the copper in 
presence of this precipitate. This is done because of the 
difficulty of separating the copper by precipitating the 
ferric hydrate with ammonia, a portion of the copper being 
retained by the precipitate even though the latter be re¬ 
dissolved and re-precipitated. 

It will be seen from Table I. that when the ferric 
hydrate precipitate is retained in the liquor a low result 
is the consequence. After the operation seemed to be 
finished, the precipitate was filtered off, but on examining 
the filtrate the colour was found not to be discharged to 
the proper extent. The addition of the cyanide solution 
to the clear fluid was therefore continued till the proper 
point was reached, and in the first example given in the 
Table it c.c., and in the second 1 c.c., more of the cyanide 
was consumed, making in all 37 c.c. in each experiment, 
rhese results show that when the precipitate was retained 
in the liquor, the error was, as a mean, 0*0017 grm. too 
low, and in the filtrate 0*0041 grm. too high. Other 
experiments made when the ferric hydrate precipitate was 
not allowed to settle so completely as in the experiments 
just mentioned, gave considerably lower results than those 
given in the Table. 

The cause of these differences is manifestly of a two¬ 
fold character. In the case of the determination of the 
copper in the presence of the ferric hydrate, the result, as 
already stated, is too low, and this seems to arise from an 
optical effedt, the colour of the precipitate seeming to 
neutralise the blue tint of the fluid above it, so that when 
the clear solution is poured or filtered off, the blue tint 
still remaining is intense enough to be perceived at once. 
This view is supported by the fadt that when a disc of red 
paper is placed at the bottom of the filtered fluid, the blue 
colour of which is very distindl, the colour of the fluid is 
partly neutralised. The fadt that the filtered fluid con¬ 
sumed such an additional amount of cyanide points to the 
probability that there is some chemical adtion between 
the cyanide and the iron compound. 

Manganese.—With regard to this metal it will be seen 
from Table I. that the amount of copper found was about 
one-fourth too low, an effedt quite the reverse of that 
produced by zinc. In this case also, as in that of iron in 
the ferric state, the presence of the precipitate influences 
the colour of the solution, making it appear nearly 
colourless, when really its blue tint is quite apparent on 
being filtered off. Indeed the filtered liquid consumed in 
the first example given in the Table 1*2 c.c., and in the 
second 2*3 c.c., more of the cyanide solution, giving still 
a mean error of 0*04 grm. too low. 

Chromium.—The oxide of chromium was precipitated 
by the ammonia, and after the addition of a limited 
quantity (about 24 c.c.) of the cyanide solution, the fluid, 
after the precipitate had settled, was seen to have a 
greenish blue colour. The precipitate was now filtered 
off and more cyanide added, but when from 30 to 35 c.c. 
had been used, the filtrate assumed a pinkish brown 
colour. It is obvious, therefore, that it is impossible to 
decide when the estimation is finished. 

Cobalt.—When about 40 c.c. of the cyanide solution 
were added to the solution, the latter assumed a greenish 
blue colour, and on further addition the solution became 
gieenish with a brown tinge, but after the addition of 
about 70 c.c. the green altogether disappeared, and the 
solution acquired a brownish colour. It is evident that it 
is impracticable to estimate copper in presence of large 
quantities of cobalt, owing to the impossibility of deter¬ 
mining the point at which the operation is completed, 
and even though that were possible, a high result would 
be obtained. 

Nickel— In the case of this metal the solution remained 
clear during the whole process. The amount of copper 
brought out, as will be seen in Table I, is more than 
double the aClual quantity present. 

Uranium.—When ammonia was added to the solution 
a precipitate of uranate of ammonium was thrown down, 
which dissolved on the subsequent addition of the cyanide 

of potassium. After about 35 c.c. of the cyanide solution 
had been added the solution became green, but the 
estimation could not be considered as finished, because 
this colour was evidently owing to the mixture of the 
blue copper salt with the yellow uranium salt, and there¬ 
fore as long as the green colour remained enough cyanide 
had not been added. The addition of the cyanide solution 
was now continued, and when 37 c.c. in the one experi¬ 
ment, and 37-3 c.c. in the other, were consumed, the 
solution assumed a yellow colour. 

Tin (ous).—With tin in the stannous condition a white 
precipitate was formed by the ammonia, which remained 
insoluble. The copper found was much too low. 

Tin (ic).—With tin in the stannic condition a white 
precipitate was formed by the ammonia, which did not 
dissolve to any extent sensible to the eye. The amount 
of copper found was somewhat too high, an effedt the 
reverse of that in the case of the stannous compound. 

Molybdenum.—This metal has no appreciable effedt. 
Arsenic.—This metal, whether present in the form of 

arsenious or arsenic acid, does not interfere with this 
process, the mean of the two experiments, as will be seen 
by reference to Table I., giving exadtly the amount of 
copper present. 

Antimony.—In the case of this metal a white precipitate 
was formed, which remained insoluble. The amount of 
copper found was considerably too high. 

Bismuth.—With this metal the white hydrate of bismuth 
was precipitated by the ammonia, and it remained 
insoluble during the whole process. The error was con¬ 
siderable, and on the high side. 

Lead. — A white precipitate was also formed with this 
metal, which did not re-dissolve. The interference was 
very slight. 

Mercury (ous).—On the addition of the ammonium 
chloride, mercurous chloride was precipitated, which was 
turned black by the ammonia, and dissolved by the 
potassium cyanide. About one-fifth more than the actual 
amount of copper was indicated in this case. 

Mercury (ic).—In this case mercuric chloride was used, 
and when the ammonia was added “ white precipitate ” 
was formed, which dissolved completely in the potassium 
cyanide subsequently added. The error in this case was 
rather greater than, and in the same direction as, in the 
preceding case. 

Thallium.— This metal, which was used in the form of 
nitrate, gave a white precipitate of thallous chloride by 
the addition of the ammonium chloride, but this preci¬ 
pitate was partially dissolved by the ammonia and 
potassium cyanide subsequently added. The mean of 
the two experiments shows an error of 0*004 grm. too 
high. 

Silver.—The addition of the ammonium chloride pro¬ 
duced a precipitate of chloride of silver which immediately 
dissolved in the ammonia, and the solution remained clear 
during the estimation. A result giving 0*0634 grm. of 
copper too high, which is about one-third of the amount 
of copper present, was obtained. 

Gold.—By the addition of the ammonia the yellow 
aurate of ammonium was precipitated, but was gradually 
dissolved by the potassium cyanide. The error is equal 
to nearly one-third of the copper present (too high). 

Platinum.—The ammonium chloride caused the preci¬ 
pitation of the yellow crystalline ammonio-chloride of 
platinum, but on the addition of the potassium cyanide the 
greater part of the precipitate dissolved, and only a small 
quantity of a greenish flocculent precipitate remained 
insoluble. A mean error of 0*0385 grm. too high was the 
result. A curious circumstance in conne&ion with the 
interference of this metal may here be noticed. After the 
process seemed to be finished the small precipitate was 
filtered off, and after the filtered solution had stood over 
night (sixteen or eighteen hours) the solution again 
assumed a blue colour, and in the first experiment given 
on Table I., required i*8 c.c., and in the second 2 c.c. of 
the cyanide golqtion to discharge the colour to the proper 
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extent. This returning of the blue colour is remarkable, 
because, when copper alone is present, or when it is along 
with any of the other metals noticed, the tendency is for 
the faint colour left in the solution, altogether to dis¬ 
appear and leave the solution colourless. 

Palladium.—On the addition of the ammonia, the flesh- 
coloured ammonio-chloride of palladium was precipitated, 
which did not dissolve to any extent perceptible to the 
eye, in the excess of ammonia. When the potassium 
cyanide was added, using a few c.c. at a time, and allowing 
to stand for a short time after each addition, the preci¬ 
pitate gradually dissolved. In the second experiment the 
potassium cyanide was added rapidly, and when about 
48 c.c. had been added the blue colour of the fluid was 
completely discharged, but the ammonio-chloride of 
palladium was not dissolved. After standing for a few 
minutes, however, the precipitate dissolved and the liquid 
became blue again, and n c.c. more of the potassium 
cyanide solution were required to complete the estima¬ 
tion. The mean error shown by these experiments 
is 0-1249 grm. too high, or above one-half more than the 
real amount of copper present. 

The Interference of Ammonia in Various Proportions with 
the Accuracy of the Process for Estimating Copper by 
Cyanide of Potassium. 

In the experiments made on the interference of ammonia, 
the same quantities of copper and ammonium chloride 
were used as with the metals, and the estimation of 
copper taken as the standard of reference was that 
obtained when 40 c.c. of ammonia of sp. gr. 0-963 was 
present, being also the same as that used in the case of 
the metals. The amount of interference caused by 
ammonia does not rise in proportion to the quantity used, 
but as more ammonia is used the additional amount of 
interference becomes less, as will be seen by reference to 
Table II. 

Table II. 

Showing Results Obtained by the Cyanide Process for the 
Estimation of Copper in Presence\of Ammonia in 
Various Proportions. 

Amount of copper used, 0*2 grm. 
Amount of NH4C1 used, 2'o grms. 
Total volume of each solution before adding the cyanide 

solution, 150 c.c. 
C.c. of cyanide consumed in presence of 40 c.c. of 

ammonia (sp. gr. 0-963):—36-2—36-3 ; mean 36-25. 

Amount of Am¬ C.c. of Copper 
Error 

(mean). 
monia (sp. gr. Cyanide found 

0-963) used. consumed. (apparent). 

60 C.C. 37'°—37'1 0-2041—0*2046 0-0043 

80 „ 37'6~ 37‘8 0-2074—0-2085 0-0079 

IOO „ 37‘9—38-0 0*2090—0-2096 0-0093 

120 ‘ „ 38-1—38-2 0-2102—0-2107 0-0104 

The Interference of Ammonium Chloride in Various 
Proportions with the Accuracy of the Process for 
Estimating Copper by Cyanide of Potassium. 

In the experiments made on the interference of 
ammonium chloride, the same quantities of copper and 
ammonia were used as in the case of the metals, but the 
standard to which the results were referred was changed 
to the result obtained when no ammonium chloride was 
used. The extent of interference, as in the case of 
ammonia, does not rise in proportion to the quantity of 
ammonium chloride present, as will be seen by reference 
to Table III. 

The Interference of Ammonium Nitrate in Various 
Proportions with the Accuracy of the Process for 
Estimating Copper by Cyanide of Potassium. 

In the experiments made on the interference of this salt, 
the same quantities of copper and ammonia were used as 
in the experiments with ammonium chloride, and the 
results were compared with that obtained when no nitrate 
or chloride of ammonium was present. The interference 

caused by 2, 4, and 6 grms. of ammonium nitrate corres¬ 
ponds very closely to that caused by the same quantities 
of ammonium chloride, but the interference of 8 and 10 
grms. differs entirely from that of the corresponding 
quantities of ammonium chloride, the former being con¬ 
siderably greater than the latter. The results are given 
in Table IV.' 

Table III. 

Showing Results Obtained by the Cyanide Process for the 
Estimation of Copper in Presence of Ammonium 
Chloride in Various Proportions. 

Amount of copper used, o-2 grm. 
Amount of NH4HO (sp. gr. 0-963) used, 40 c.c. 
Total volume of each solution before adding the cyanide 

solution, 150 c.c. 
C.c. of cyanide consumed. 

Amount of 
NH4C1 
used. 

C.c. of 
Cyanide 

consumed. 

Copper 
found 

(apparent). 

Error 
(mean). 

2 grms. 36-2—36-3 0-2077—0-2083 0*0080 

4 >> 36-9—36-9 0-2117—0-2117 0-0117 
6 „ 37*4—37’5 0*2146—0-2152 0-0149 
8 ,, 37'6— 37‘b 0-2157—0-2157 0-0157 

10 „ 37'7—37*8 0-2163—0-2169 0-0166 

Table IV. 

Showing Results Obtained by the Cyanide Process for 
the Estimation of Copper in Presence of Ammonium 
Nitrate in Various Proportions. 

Amount of copper used, 0-2 grm. 
Amount of NH4HO (sp. gr. 0-963) used, 40 c.c. 
Total volume of each solution before adding the cyanide 

solution, 150 c.c. 
C.c. of cyanide consumed. 

Amount of 
NH4N03 

C.c. of 
Cyanide 

Copper 
found 

Error 
(mean). 

used. consumed. (apparent). 

2 grms. 36-2—36-3 0-2077—0-2083 o-ooSo 

4 » 36-8—36-9 0-2111—0-2II7 0-0114 
6 } 1 37'5—37‘4 0'2I52—0-2146 0-0149 
8 „ 38*3—38-4 0-2197—0-2203 0-0200 

10 „ 38-6—38-6 0-2215—0-2215 0-0215 

It is obvious from these results that, in the estimation 
of copper by cyanide of potassium, the presence of the 
common metals, with very few exceptions, must be 
avoided. It is also evident that great care must be taken 
as to the quantity of ammonia and ammonium salts 
present; indeed that the same proportion of these salts 
should be used in each estimation as is used in the 
standardising of the cyanide of potassium solution. 

In conclusion, it may be noticed that the slight inter¬ 
ference cause by some of the metals may be accounted 
for, in part at least, by the adtion of the salt of ammonium 
formed by the decomposition of the salt of the metal 
when the ammonia is added. 

STATE OF ANIMAL CHEMISTRY IN AUSTRIA. 

(Open Letter to the Imperial Academy of Sciences 

at Vienna, containing an Examination of the 

Researches on the Colouring Matter of Bile, by 

Richard Maly, of Graz.) 

By J. L. W. THUDICHUM, M.D., London. 

i. The 72nd volume of the Proceedings of the Imperial 
Academy of Sciences (Part 3, Odtober, 1875) contains a 
paper by Richard Maly, of Graz, entitled “ On the A&ion 
of Bromine upon Bilirubin,” which compels me to com¬ 
municate to the Imperial Academy the following state¬ 
ment :— 

2. The paper by Prof. Maly alluded to is described as 
the fifth of a series, the first and second members of 
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which are printed in the 57th and 59th volumes of the 
Proceedings of the Academy: the third paper is contained 
in Liebig's Annalen (vol. clxiii.) ; the fourth, again, in the 
Proceedings of the Academy (vol. lxx.). I am compelled 
to refer to these four previous papers by the contents of 
the fifth in the 72nd volume of the Pooceedings of the 
Academy. 

3. In the introduction to the fifth paper Prof. Maly 
states that, through some experiments, undertaken with 
the view of learning something about the blue produdl of 
oxidation which nitric acid produces with bilirubin, he “ has 
been led to the study and discovery of a body which was 
totally different from the one he had proposed to himself.” 
Incidentally he remarks that his experiments are the fruit 
of a year’s labqur. 

4. Prof. Maly next recants the opinion which he had 
maintained in all his former papers, and which in the 
second paper he had endeavoured to prove by many and 
laborious volumetric experiments, according to which the 
products of the aCtion of bromine upon bilirubin owe their 
origin to a process of oxidation ; and he then describes, 
after many remarks upon the alleged striking similarities 
between the aCtion of nitric acid and that of bromine upon 
bilirubin, his great surprise on finding that the products of 
the aCtion of bromine upon bilirubin are by no means 
oxidised, but contain bromine in substitution for hydrogen. 

5. In a footnote Prof. Maly then states :—“ After I had 
concluded the following research, and drafted the manu¬ 
script, I became acquainted with a research by L. W. 
Thudichum, ‘Further Researches on Bilirubin and its 
Compounds,’ which is contained in the lately-published 
(May) number of the Journal of the Chemical Society. 
I have learned from this that Thudichum also has recog¬ 
nised that the adtion of bromine upon bilirubin produces 
bromo-products ; therefore this observation, which has also 
been made by Thudichum, is in any case, on account of 
prior publication, to be considered as his property.” 

6. I interrupt the quotation of the footnote in order to 
point out that Prof. Maly represents to the Academy that 
he had discovered the substitution by bromine, of hydro¬ 
gen in bilirubin, by means of his own experiments ; that 
he had himself independently found out and corrected his 
former errors, which he had maintained for years, and 
which have been repeated in many chemical publications ; 
and particularly that he had only obtained knowledge of 
my researches after he had completed his research and 
written out the draft of his paper. 

7. However, on June n, 1874, I had directed a letter to 
Prof. Maly, in the course of which I had made to him 
the following communication, given in the words of the 
copy which I preserved:—“ I was pleased that as regards 
biliverdin you now agree with me. You double the 
formula, but without giving any reason for it. However, 
in the course of time our agreement will, no doubt, be¬ 
come greater yet. You still believe, per example, that 
the produdts of the adtion of bromine upon bilirubin are 
products of oxidation, whereas I have shown already, two 
years ago, that they are produdts of substitution. Simple 
addition of bromine vapour to bilirubin gives— 

C9H7Br2N02, 
and determines the atomic weight of bilirubin accurately 
at 163, the same number which results from all my other 
researches. Stadeler has made many calculations to be 
enabled to use my analyses for the construdtion of a theory 
of a hexabasic acid, but has not succeeded. I rely upon 
numerous experiments and analyses, and these cannot be 
calculated away on paper.” * 

8. That Prof. Maly had received the letter containing 
the foregoing passages is proved by the reply which he 
addressed to me, dated from Innsbruck, June 14 (1874), 
now before me. Prof. Maly, therefore, before he began 
the experiments which are so exhaustively described in 
the fifth paper, was not only informed of his error, but 
adtually in possession of the key to his alleged discovery, 
and it was therefore impossible that he should have been 
led to this discovery by his experiments. 

9. It is further quite clear, from the connection of the 
statement of Prof. Maly, that if he had not obtained in¬ 
formation of my paper in the Journal of the Chemical 
Society, he would in that case also have ignored my letter 
to him, and would have claimed the priority of the disco¬ 
very of the brominated produdt of bilirubin. For al¬ 
though, in the beginning of his fifth paper, he declares, as 
he expresses himself, “ the characterisation of the hitherto 
existing knowledge concerning the blue product of bili¬ 
rubin ” to be a “usual duty,” yet in enumerating previous 
data he neither mentions my letter nor the faCt that I had 
published the existence of the bromo substitution-produCt 
of bilirubin already, in the year 1872, in my “ Manual of 
Chemical Physiology ” (London, 1872, p. 72), and had 
communicated this observation to the Chemical Section of 
the German Association for the Advancement of Science, 
at the meeting at Wiesbaden. He is perfectly silent re¬ 
garding the numerous blue and variously coloured deriva¬ 
tives of the colouring matters of gallstones, which I was 
the first to characterise from my own researches, chemic¬ 
ally as well as spectroscopically, in my Report in the 9th 
and 10th “ Reports of the Medical Officer of the Privy 
Council ” (1866 and 1867, pp. 251 to 260), and in the 
Manual alluded to. That these researches and publica¬ 
tions should have remained unknown to the editor of an 
annual report on the progress of animal chemistry is not 
impossible, but that he excluded the contents of my letter 
from the circumference of the “ usual duty ” admits of 
only one explanation, but not of justification. 

10. I now proceed to consider the representations con¬ 
cerning my results which Prof. Maly has made to the 
Academy, in the footnote already partially quoted, and in 
the appertaining text of his paper. This description 
leaves the main points which have been established by my 
researches entirely out of consideration, and in all parti¬ 
cular statements it is completely incorredt. Indeed I can 
hardly believe that Prof. Maly has read my paper ; it is 
certain he has not understood it. 

11. In the note alluded to Prof. Maly says—“ Thudi¬ 
chum has not analysed his body, but has only drawn a 
conclusion concerning its composition from the increase 
in weight which bilirubin undergoes when bromine vapour 
is passed over it. When bromine was passed for a short 
time Thudichum obtained a body which was soluble in 
alcohol with almost monochromatic blue colour, and con¬ 
tained 35-30 per cent Br ; and this, in accordance with 
Thudichum’s formula for bilirubin, is said to be mono- 
bromo-bilirubin, for which, however, calculation requires 
33’0 per cent Br. This substance, from its properties, may 
correspond to the body which I describe in this paper, but 
without being approximately pure.” 

12. These statements are exclusively taken from the 
preliminaries of my paper, which I relate only because 
they lead to and necessitate the performance of my car¬ 
dinal experiment. The product containing 35*30 per cent 
Br I have never declared to be mono-bromo-bilirubin ; on 
the contrary, I have stated that by solution in concen¬ 
trated sulphuric acid, and precipitation with water, to 
which it had been subjected, it had acquired different pro¬ 
perties—among others, a green colour. I say expressly 
that the product before treatment with sulphuric acid 
appeared to have been a mixture of mono- and dibromo- 
bilirubin. I then assert that these bodies cannot easily be 
separated from each other by ordinary solvents. 

13. Prof. Maly says further in the note—“ When bro¬ 
mine is passed for a long time (over bilirubin), then, 
according to Thudichum, a body is produced which is yet 
richer in bromine, and this he claims to be bromo-bili- 
rubin.” And further in the text —“It is therefore” 
(namely, because according to Maly the proper point of 
bromination can only be discovered with the aid of 
solvents) “impossible to draw any conclusion regarding 
the composition of the produdts of the two experiments 
of Thudichum, in which bilirubin was exposed for some 
time to bromine vapour, and then weighed, for in this 
form the body is always fused like a resin.” 
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14. This statement of Prof. Maly is not only contrary 
to my adtual description, but is diredtly opposed to the 
stated motives which led to my experiment. For I say 
that it was evident, from the preliminary experiments, 
that bilirubin in the presence of hydrobromic acid and 
moisture could not be completely brominated, just because 
it deliquesced, and that for this reason I had instituted 
an experiment in which this accident was completely 
avoided. 

15. I then describe the experiment as follows:—“ A 
quantity of finely-powdered bilirubin was placed in a 
Liebig’s drying apparatus, and dried at ioo°C. in a current 
of dry air. Next, a current of dry air, which had passed 
over some dry bromine contained in a little bulb, was 
passed slowly over the bilirubin in the cold, as long as the 
bromine was absorbed. Care was taken to agitate the 
bilirubin, and keep it throughout in a mobile powdery 
state. When the bromine passed unchanged through the 
apparatus into the aspirator, the bromine bulb was re¬ 
moved, and dry air only was conducted through the appa¬ 
ratus. It was now found that the weight of the bilirubin 
had exa&ly become treble what it was at the beginning of 
the experiment. The apparatus was now heated to ioo°, 
while a continuous current of dry air was passed through 
it. Much hydrobromic acid was removed, and after seve¬ 
ral hours of drying the weight of the apparatus became 
stationary. 

Bilirubin employed dry at ioo° C. = 1*2280 grms. 
Bromine added — 2H at iooc C.= 1*1942 grms. 

The equation— 
Increas* by Br : Wgt. of Bilirubin :; Atomic Weight: Atomic Weigh1 

taken. of2Br-H,. of Bilirubin. 
iTg42 : 1*2280 ■= 158 : 162*4. 

This number of 162*4 is therefore the atomic weight of 
bilirubin as deduced by this experiment, and this is very 
close to 163 as deduced by all my other experiments (see 
Erdmann's Journ. d. Pract. Chemie, 104, 193). The 
atomic weight of 163 requiring an addition of 158 to form 
C9H7Br2N02, requires by calculation an addition of 1*1903 
to the bilirubin employed, which, again, is very near to 
the actual number found.” 

16. I further describe the properties of the new com 
pound, and particularly that it becomes quickly changed 
in several solvents. It would have been more to the inte¬ 
rest of Prof. Maly if he had studied my statements relating 
to these changes, and had repeated the experiments,—if 
he had heeded my warning, and excluded moisture and 
hydrobromic acid from his experiments : it would have 
saved him much disappointment had he comprehended 
that I saturated bilirubin with bromine by offering it an 
excess, and did not only, as Maly reports, pass it over it for 
some time. All these necessary precautions Prof. Maly 
has negledted, and in consequence has arrived at conclu¬ 
sions which have no foundation. 

17. Prof. Maly further endeavours to influence the 
judgment of the Academy by raising doubts in general 
regarding my experiments ; first, on the ground that I 
had performed each experiment only once ; secondly, be- 
cause I had not analysed the final produ<5t. Against these 
objections I maintain that the above experiment, consi¬ 
dered by the light of my former researches in the Journ. 

t u aC[l ^ern* (c^v*» J93)» requires no further analysis. 
1 thought and think every analysis of the produdt to be a 
mere waste of time,—every repetition on my part a waste 

aa-°Ur an<^ mater*a^ However, in order to meet the 
objection, and from a high regard for the Academy, I have 
lepeated the experiment described under 15, yet two seve¬ 
ral times, and have analysed the products by determining 
^ntitatively the amounts of carbon, hydrogen, nitrogen, 
and bromine. I give here the results of the experiments 
and analyses, and observe, at the same time, that during 
the elementary combustion none of the hypothetical bro- 
“«|e of carbon was observed, with the alleged escape of 
which Prof. Maly endeavours to explain his discordant 
carbon-numbers. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April yth, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

The minutes of the previous meeting having been read 
and confirmed, and the presents made to the Society 
announced, the following names were read for the first 
time:—Messrs. C. G. Matthews, M. Hawkins Johnson, 
H. C. Jones, A. J. Brown, Purna Chandra Sen, E. Hunter, 
G. Allanby, H. A. Milnes, and D. Sullivan. Messrs. 
Thomas Berham Udall, M.A., and Josiah Christopher 
Gamble were duly elected, after their names had been read 
the third time. 

The first paper, “ A Preliminary Notice on the Action of 
Sulphuric Acid on Naphthalene,” by Dr. J. Stenhouse 

and Mr. C. E. Groves, was read by the latter. (This 
is published verbatim at page 151 of this journal.) 

Prof. T. E. Thorpe communicated three notes from the 
laboratory of the Yorkshire College of Science. The first 
of these was “ On the Action of the Copper-Zinc Couple on 
Potassium Chlorate and Perchlorate,” by Mr. H. Eccles. 

It has been found that the copper-zinc couple, when pro¬ 
perly prepared, completely reduces the chlorates and 
iodates, so that this reaction may be made the basis of a 
quantitative method. As the couple is entirely without 
adtion on potassium perchlorate, the author has taken 
advantage of this fadt to verify the statement that the 
decomposition of potassium chlorate, when heated, takes 
place in two phases, with the intermediate predudtion of 
perchlorate. 

The second of these notes was on “ Thallium Chlorate,” 
by Mr. J. Muir. The author prepared the chlorate from 
thallium sulphate and barium chlorate in equivalent pro¬ 
portions, concentrating the filtered solution by evaporation. 
The salt forms anhydrous microscopic crystals of the for¬ 
mula TICIO3. They are permanent in the air, and readily 
soluble in hot water without decomposition. The specific 
gravity of the crystals at g° C. is 5*5047. 

Mr. J. Williams said that some years ago he had 

occasion to prepare several pounds weight of thallium 

chlorate, which he did by decomposing thallium sulphate 

with barium chlorate, and could entirely confirm the 

author’s statements with regard to the properties of the 
salt. 

The last note was by Mr. Thorpe himself, “ On the 
Isometric Relations of Thallium.” The author has com¬ 
pared various thallium salts with the corresponding potas¬ 
sium and ammonium compounds, and finds in many in¬ 
stances that their specific volumes are identical. This is 
the case with potassium and thallium chlorates, carbonates, 
and nitrates, and also with ammonium and thallium chlor¬ 
ides, sulphates, dihydrogen phosphates, hydrogen oxa¬ 
lates, and tartrates. These salts are isomorphous as well 
as isometric. 

Prof. Thorpe, in reply to a question put by Prof. McLeod, 
said he had not determined the molecular volume of any 
of the triad compounds of thallium; 

The last paper was by Dr. H. E. Armstrong, “ On the 
Nomenclature of the Carbon Compounds.” After adverting 
to the paper on this subjedt by Prof. Odling in the Philo¬ 
sophical Magazine, especially in relation to Schorlemmer’s 
classification of the paraffins, he said that his main objec¬ 
tion to Prof. Odling’s system was that in going as far as 
it does, it did not go far enough. The speaker thought 
that a systematic nomenclature should indicate as clearly 
as possible the nature of the relation between the homo- 
logues and isomerides, and also that each member of the 
series of isomerides should bear the same root name, and 
that this should be disguised as little as possible by the 
index, prefix, or suffix employed to distinguish one member 
of the series from the other. He proposed to consider the 
alcohols as derivatives of methyl-alcohol, and adopting 
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Kolbe’s nomenclature, to divide them into primary, 
secondary, and tertiary carbinols according as one, two, 
or three of the hydrogen atoms in carbinol, CH3.OH, were 
replaced by monad radicals, and, further, to extend the 
terms primary, secondary, and tertiary to the aldehyds and 
acids as derived from acetic aldehyd, CH3.COH, and acetic 
acid, CH3.COOH. The method by which he proposed to 
distinguish the isomerides formed from the same parent 
substance by the introduction of isomeric radicals, was by 
the employment of the letters of the Greek alphabet, not 
merely to distinguish them one from the other, but also 
to indicate their position in the series ; the member which 
has the highest boiling-point and specific gravity being 
placed first, the remaining terms being arranged in the 
order of their boiling-points; for it is difficult to avoid the 
impression that the physical properties, and what is termed 
the chemical constitution, of a compound are in some way 
correlated. This system was illustrated by reference to 
the alcohols. He proposed to call the two propylic alco¬ 
hols C2H5.CH2.OH, and (CH3)2CH.OH « and /3 propylic 
alcohols respectively, and the corresponding monad radi¬ 
cals derived from these by the subtraction of OH, a and /3 
propyl. By the substitution of an atom of hydrogen in 
carbinol by one or other of these two radicals we should 
have two primary tetrylic alcohols, a-propyl-carbinol and 
/3-propyl-carbinol,besides a secondary alcohol,ethyl-methyl- 
carbinol (C2H5)(CH3)CH.OH, and a tertiary alcohol, 
trimethyl-carbinol, (CH3)3C.OH. These four alcohols 
might be called a, /3, y, and 3 butyl alcohols respectively, 
and the corresponding monad radicals would be a, (3, y, 
and 3 butyl. In a similar way these radicals would give 
rise to four primary amylic alcohols, which, with the three 
secondary and one tertiary amylic alcohol, would yield 
eight corresponding monad radicals (amyls). By extending 
this principle to the C6 series we could, in like manner, 
provide a systematic nomenclature for the hexylic alcohols. 

The President said the importance of the subject intro¬ 
duced by Dr. Armstrong could not be over-estimated, for 
all workers in chemical research must wish for the attain¬ 
ment of something like uniformity in the nomenclature 
employed to distinguish the numerous isomeric compounds. 
He thought, however, that as there was comparatively 
little time that evening, it would be advisable to adjourn 
the discussion until the next meeting, Thursday, April 20. 
lie would also remind the Fellows that there would be a 
Special Meeting on Friday, April 28, when Prof. Andrews 
would deliver a ledture “ On Certain Methods of Physico- 
Chemical Research.” 

PHYSICAL SOCIETY. 

April 8th, 1876. 

Mr. W. Spottiswoode, Vice-President, in the Chair. 

The following gentleman was elected a Member of the 
Society:—Mr. H. M. Klaassen. 

Prof. Foster exhibited and described an instrument for 
illustrating the law of refraction. It is founded on the 
well known method of determining the direction of the ray 
after refradtion by means of two circles described from the 
point of incidence as centre, the ratio of whose radii is the 
index of refradtion. If the incident ray be projedted to 
meet the inner circle, and through the point of intersection 
a vertical line be drawn, the line drawn from the point of 
incidence to the point where this meets the outer circle is 
the direction after refradtion. This principle is applied in 
making a self-adjusting apparatus as follows:—A rod 
representing the incident ray is pivoted at the point of 
incidence, and projects to a point about 4 inches beyond. 
To this extremity is attached a vertical rod, which slides 
through a nut in another rod also pivoted at the point of 
incidence. The lower extremity of the vertical rod is 
attached to a link, so fixed as to constrain it to remain 
vertical. By this means the two rods always represent 
respectively the incident and refracted rays, and the index of 

*57 
refra&ion can be varied by altering the position of the nut, 
through which the vertical rod passes, on the rod to which 
it is attached. 

Prof. Foster then exhibited a simple arrangement 
for showing the interference of waves. It consists of two 
glass plates, placed one in front of the other, on each of 
which is drawn the ordinary sine wave. They are sup¬ 
ported in a frame, ar.d behind them is a paper screen, 
bearing lines to indicate the points of maximum and 
minimum displacement. The plates can be made to slide 
in opposite directions, and all the phenomena of wave 
motion generally and the state of the air in open and 
closed tubes can be shown. 

Lastly, he exhibited a method, which has been sug¬ 
gested by Prof. Kundt, for showing in a simple manner 
that the air in an organ-pipe is in a constant state of alter¬ 
nate condensation and rarefaction. At the upper end of a 
closed pipe are placed two valves opening inwards and 
outwards respectively, and the chambers behind these are 
connected by india-rubber tubes with small water gauges, 
which, for the sake of exhibition, were projected on the 
screen. The gauges were to the eye permanently set, 
showing at the same time condensation and rarefaction, 
an appearance which was, of course, due to the rapidity of 
change. It was shown that beats cause the air to 
approximate to its normal density. 

Prof. Guthrie exhibited and described an arrangement 
which he thought might be useful for determining the 
rate at which machinery is revolving. The instrument is 
analogous to one which he devised some years ago for 
rendering a galvanic current constant. The chamber of a 
manometer is connected with a small force-pump, which 
makes one complete stroke for every revolution of the 
engine. A capillary glass tube affords a means of escape 
for the air introduced by the pump into the manometer. 
If now the pump be worked uniformly—that is, the engine 
rotates uniformly—the pressure in the manometer will 
shortly attain a position of equilibrium, so that the mer¬ 
cury will remain stationary. But if the velocity of the 
engine increase, the mercury will immediately ascend, and 
so indicate this increase of speed. The main objection to 
the instrument, as exhibited, was the oscillation of the 
mercury, but this might be avoided in several ways which 
were pointed out. 

Mr. Coffin referred to some works in America where 
he had seen a similar principle applied. The engine was 
connected with an air-chamber, to which was applied a 
Bourdon’s gauge, the indications of which gave an 
approximate measure of the revolutions of the engine. 

Prof. Unwin thought there would be some difficulty in 
keeping the capillary orifice perfect for any length of time. 
He referred to a proposal made by Prof. Thomson in 
about 1852 to use a centrifugal pump for a similar purpose. 

ROYAL SOCIETY OF EDINBURGH. 

At the meeting held on the 3rd inst. Prof. Dittmar, of 
Glasgow, gave a description of two new laboratory appli¬ 
ances of his invention, viz., (1) of a modification of the 
precision balance, professing to enable one to execute exaCt 
weighings with great rapidity; and (2) of a gas governor 
founded on eleCtro-magnetic principles. 

The new balance differs from the customary instrument 
only in this, that two contrivances which are met with in 
every complete balance—viz., the rider arrangement and 
the “ gravity bob ”—are brought into new forms in which 
their potential usefulness is more completely exhausted. 
To enable one to dispense with weights less than ofi grm., 
both arms of the beam are graduated so that in each case 
both the o and the 10 mark are at accessible points of the 
respective arm, the 9 and the 10 on the left side being 
situated symmetrically to respectively that 10 and the o on 
the right. The right-side scale consists of the customary 
marks the left-side one of notches filed into the back of the 
beam. There ^re two riders, one weighing p centigrms. 
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for the left, and another weighing p milligrms. for the 
right scale, p being chosen so that, supposing the heavier 
(or the lighter) rider to be shifted towards the right through 
n divisions, this virtually amounts to the addition of n 
centigrms. (or milligrms.) to the charge in the right pan. 
The weight of this pan is so adjusted against that of the 
left one that the balance is in equilibrium when the two 
riders are suspended at their respective zero-points. The 
gravity-bob arrangement differs from the customary one 
in this, that the bob (which is very small) is fixed by mere 
friction to a triangular rod forming part of the needle, so 
that, by a mere touch with the finger or forceps, the bob 
can be made to pass from the top end to the bottom end 
of the rod, matters being arranged so that when the bob 
passes from the latter to the former position the sensibility 
increases in an exactly pre-determined ratio—for instance, 
in the ration of 1: 10. The author does not consider it 
necessary to explain the way in which the balance is 
meant to be worked; he prefers, by way of appendix, to 
direct attention to the following inferences from the theory 
of the balance, which, obvious as they are, he thinks have 
hitherto not been sufficiently appreciated by either the 
authors of our physical handbooks or by practical balance 
makers. 

Given a balance in which everything is constant except 
the distance 5 of the centre of gravity of the beam from the 
axis of rotation, and it is easily shown that, supposing s 
to vary, the tangent value a of the deviation corresponding 
to a given overweight A; or, with other words, the sensi- 

a 
bility — is inversely proportional to s. This, of course, 

is duly stated in all handbooks. But what is always for¬ 
gotten to be added are two things, viz., (1) that this sensi¬ 
bility has nothing to do with the inherent precision of the 
instrument (which, in fact, is a fundtion of only the pradti- 
cally unavoidable inconstancy X in the arm-length) ; and 
(2) that supposing the sensibility to be increased (by 
diminishing s) all the other good qualities of the balance 
get less. We diminish the rate of vibration, this rate 
being, as is easily shown,— 

1 

<\) to /« . 

v A 

we diminish the range of overweight determinable by the 
method of vibrations ; we diminish the relative constancy, 
in opposition to variations in the charge, of the sensibility, 
and of the time of vibration. If, now, physicists or 
opticians would only present us with some simple arrange¬ 
ment which, without any visual effort on the part of the 
operator, would apparently magnify the linear magnitudes 
of the excursions of a balance needle to, say, ten times 
their real value, the problem of conslrudting a quick¬ 
working precision balance would then be solved quite 
satisfadtorily. 

The author is indebted to Messrs. Becker and Sons 
for having realised his ideas in an adtual instrument, 
which, he states, is now being exhibited at South 
Kensington. To increase the usefulness of the balance, 
the author has caused Messrs. Becker to add to 
it a glass plunger displacing exadtly 10 grms. of water of 
150 C., and consequently enabling one to determine 
specific gravities of liquids with great rapidity by the 
method of immersion. 

In the new Gas Governor the most essential part is a 
mercury manometer, of which the one limb—which com¬ 
municates with the gas-pipe on the one hand, and the gas- 
lamp on the other—is about 20 m.m. wide, and stands 
vertical, while the other is of the width of a thermometer- 
tube, and lies horizontal. The bulk of the mercury is 
adjusted so that—supposing the gas pressure in the supply 
pipe to be at its minimum—the mercurial index in the 
horizontal limb stands at some definite convenient point, a. 
With the manometer there is connected an eledtro-mag- 
netic arrangement in such a manner that, whenever the 

index travels ever so little to the wrong side of a, the cur¬ 
rent is closed, and, by converting a certain iron lever into 
a magnet, shuts off the gas. Of course there is a spring in 
connection with the gas-tap, which opens the tap as soon 
as the mercury has gone back to its original position. 

GLASGOW PHILOSOPHICAL SOCIETY. 

(Chemical Section). 

March 27, 1876. 

Professor John Ferguson, M.A., President, in the Chair. 

Dr W. Wallace, F.R.S.E., F.C.S., read a paper on 
“ Germination, particularly with reference to the Prepara¬ 
tion of Malt.” He said that, in conjunction with Dr. 
Stevenson Macadam, of Edinburgh, he had occasion 
some months ago to make a rather extensive series of ex¬ 
periments on the germination of barley and on the proper¬ 
ties of malt; and the object of his paper was to state 
briefly some of the results arrived at. The object of the 
researches was to ascertain whether or not grain which 
had cnce germinated and been kiln-dried, as in the man¬ 
ner of malt, would, under favourable circumstances, 
germinate again, and also whether barley might resist the 
process of malting in the first instance, and afterwards 
germinate. After making a few general observations on 
germination, he went on to say that in the preparation of 
malt there were four stages:—1, the steeping; 2, the 
couching; 3, the flooring; and 4, the drying. The steep¬ 
ing, he said, was performed in large stone or wooden 
cisterns, the barley being completely covered with water. 
In course of time it swells up, and increases about one- 
fifth in bulk and one-third in weight. The process occu¬ 
pies two days, the water being then drawn off, and the 
grain couched or laid out in square heaps, so that it may 
be accurately measured by the excise officer. After the 
lapse of twenty-four hours it is laid upon the malt-house 
floor, when there is developed a considerable rise of tem¬ 
perature ; growth goes on vigorously, the little radicles or 
rootlets appearing at one end of the grain, while the 
plumule or acrospire extends in the opposite dire<5tion 
under the integumentary coating of the seeds. To pre¬ 
vent too rapid growth, the grain is spread to the depth of 
only a few inches on the floor, and frequently turned over. 
The greatest rise of temperature during any part of the 
process is about io° F., but by turning over and spreading 
out it is kept down, so that it is seldom that the tempera¬ 
ture is over 6o° F. The time on the floor is usually about 
seven days, but sometimes during cold weather a longer 
time is necessary, in order to develop the germinating 
process to a sufficient extent. The grain is then removed 
to the kiln, on which it is gradually dried, the temperature 
on the first day reading about no° F.; and the drying is 
finished in three days, the temperature finally becoming 
about 140°. 

During the germination sugar is produced by the altera¬ 
tion of and absorption of the elements of water by the 
starch, and the extent to which the process has been car¬ 
ried may be roughly estimated by the amount of solid 
extract dissolved out of the crushed malt by the action of 
alcohol. In three samples of raw barley tested in this 
way the author obtained 274, 272, and 274 per cent of 
dissolved matter ; and in seven samples of malt the quan¬ 
tities of extradt so dissolved out were, respectively, 
7-42, 9-28, 8-oo, 8-oo, 7-82, 7-80, and 8-88 per cent, the 
average being about 8-27 per cent. In a sample of “ lie- 
backs ”—that is, grain which had passed through the 
malting operation without germinating—the solid extradt 
weighed 4-24 per cent. 

In the malting of barley much depends upon the condi¬ 
tion of the grain. In the beginning of winter, especially 
if the barley is not well desiccated, a large proportion of 
the grains do not germinate, and the number of the “lie- 
backs ” is great—it may be 25, 30, or even, in extreme 
cases, 50 per cent* The same grain if kiln-dried before 
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malting gives a much'better result, the “ liebacks ” being 
much reduced in number. Now, said the author, it is 
evident that the “ liebacks ” in the first instance could not 
have been dead grain, for if so no amount of kiln-drying, 
or any other treatment, could have restored their vitality. 
If the grain is well dried as the season progresses its 
germinating power gradually improves, but if not well 
kept there will inevitably be a large proportion of “ lie- 
backs.” 

“ Liebacks ” consist of two distind kinds of grains,— 
those which are dead, and which, like addled eggs, no 
power can restore to life ; and those which are merely 
backward in germinating, and which in malting, especially 
when insufficient time is given, show no radicle or acro- 
spire. These have their germinating power increased by 
the kiln-drying following the malting process, and after¬ 
wards germinate pretty freely. Malt germinates a second 
time,—at least a certain proportion of the grains sprout 
again, but they differ from “ liebacks ” in producing, when 
tried in the ordinary way by being placed between folds of 
moistened blotting-paper, only a plumule, and no radicle. 
When planted in the earth, however, the effect is different. 
The grains of malt not only germinate a second time, but 
also produce plants, some of which the author has grown 
to the extent of 5J inches in 21 days, while raw barley 
grew about 8 inches in the same length of time. But only 
a limited number of the malt grains grew,—in some cases 
only 4 per cent, in others as many as 38 per cent. The 
author offered the following explanation of these fads :— 
In their fully developed condition the plants of barley 
have seven rootlets; that is the nominal number, but they 
are not all developed at once. He took twelve plants of 
barley, all grown to about 8 inches in height, and he found 
that eight had the normal number of rootlets, namely, 7 ; 
one had 6, and three had only 5. If these last four plants 
had had a little more time given them they would all have 
developed the normal number of rootlets. If, again, ordi¬ 
nary malt be taken in its various stages of progress, it will 
be found that in almost all cases the rootlets develop 
gradually, so that there are in some cases 2, in others 3 or 
4 radicles, and so on up to the complete number 7, the 
others being rudimentary or as yet altogether undeveloped. 
In those cases where the full number of rootlets have 
grown, and the grain has afterwards been kiln-dried, no 
amount of coaxing can induce it to re-germinate. The 
plumule may swell out and extend a little, but in a day or 
two it dies down and begins to mould. But in other cases 
it is entirely different; the rootlets that were not deve¬ 
loped during the malting now appear,—somewhat tardily 
it is true, but they do come eventually,—and the result is 
that a plant is formed; not so large, certainly, as one 
grown from raw barley, but still a good healthy plant. 
These plants, however, are not perfedt; they resemble a 
man who has been accidentally deprived of one of his 
limbs; they never have, and as a matter of fadt they 
never do have, their full complement of rootlets. The 
author examined ten plants grown from malt, and found 
that in three weeks— 

. 2 had 1 rootlet 
3 ,, 2 rootlets 

3 i> 3 » 

* >> 4 >> 

* >> *-> >» 

The one which had no rootlets was very feeble, but still it 
was not moulding like those that were not growing at alT; 
and if the experiment had been continued longer the 
plant would probably have thrown out a single rootlet. 

Then as to “ liebacks ” which in the malting had not 
germinated at all, the author found them to be of two 
kinds : a large proportion were dead, and those which did 
grow formed perfedt plants with a full number of rootlets; 
and this, he said, makes it difficult to distinguish raw 
grain mixed with malt from raw grain. 

Hitherto it has been assumed (1) that “ liebacks ” are 
dead grains, that have not sprouted simply because they 
are dead, which the author has already shown to be absurd 

and contrary to fadt, for, if dead, kiln-drying could not 
restore their germinating power ; and (2) that malt which 
has sprouted well and been properly developed, and which 
has afterwards been dried in the kiln, may throw up a 
plumule of an inch in length or so, but will then die down, 
and under no circumstances produce rootlets and form a 
healthy plant. This, the author says, he has shown most 
conclusively to be incorredt. 

The results obtained with various samples of malt were 
very different, and the author has been led to believe that 
malt will not germinate at all unless the experiment is 
made within a year or so. He tried some malt which was 
only two years old, and could not get any of it to grow ; 
and even some samples which were comparatively fresh 
gave no plants, while others germinated freely, giving in 
one instance 38 per cent of plants. Probably a good deal 
depends upon the heat of the kiln, which if too high 
would undoubtedly kill all life, either of raw grain or 
malt. But the age of the malt has als6 something to do 
with it, for malt which will sprout freely when compara¬ 
tively new will refuse to grow if kept for a couple of 
years. On the other hand, raw barley, if kept dry, appears 
to preserve its vitality for almost any length of time. 
Malt, in consequence of the changes in the original 
constituents of the grain, will probably attradt moisture 
more freely than barley, and so become spoiled in an 
atmosphere that would not be injurious to raw grain. 

Although the immediate objedt of his enquiry had al¬ 
ready been attained, and his experiments all ruthlessly 
stopped, Dr. Wallace expressed a hope that he would, 
during the coming summer, be able to sow a larger quan¬ 
tity of malt, and prove still more conclusively, if it were 
necessary, that malt, although “ scotched,” is not killed ; 
and, in conclusion, he said that he had found that the 
malt which contained the fewest “ liebacks ”—-.in other 
words, the most perfedt malt—gave the largest number of 
healthy plants. That sample which gave 38 per cent of 
plants contained only 2 per cent of “ liebacks.” 

A discussion followed, in which Messrs. Arrol (a prac¬ 
tical brewer), John Jex Long, Tatlock, Coleman, Wood, 
Mayer, and the President took part. The remarks made 
by the various speakers had reference chiefly to the influ¬ 
ence exerted by air, and by sunlight, and light passing 
through windows of yellow or blue glass in the malt- 
house, upon the process of germination. One of the 
speakers stated that he had seen the windows of a malt- 
house adtually glazed with blue glass. 

CORRESPONDENCE. 

GENERAL INDEX. 

To the Editor of the Chemical News. 

Sir,—I am sure that a General Index to the whole series 
(or say to even thirty volumes) of the Chemical News 

would be of immense utility, and would be appreciated by 
its readers. The main question is, I suppose, how much 
it would be appreciated, if at the cost of produdtion. It 
is, I think, difficult to overvalue such a work. It often 
happens to me to have to search nearly the whole series 
to find a desired note, and I for one should think relief 
from such trouble and loss of time cheaply purchased at 
the cost of, say, an average volume.—I am, &c., 

Sydney Gibbons. 
Melbourne, January, 1876. 

CAUSTIC SODA. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News (vol. xxxiii., p. 137) Dra 
Ph. Pauli writes to say that Mr. McBryde, of the Union 
Alkali Works, St. Helens, was the “ original inventor ” of 
the “ process of making white caustic soda.” Dr. Pauli 
relates that in July, i860, he was appointed chemist to 
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Messrs. Evans and McBryde, and that he was informed 
by Mr. McBryde that “ the year before ” (1859 I presume) 
“ he had heated caustic soda to redness, and oxide of 
iron separated out,” &c.; and at the meeting of the 
British Association at Manchester, in 1862, Dr. Pauli ex¬ 
hibited a large sample of this white caustic soda, and it 
was then generally acknowledged to be a perfectly new 
commercial produd. 

I beg this opportunity of supplementing these state¬ 
ments and dates. We commenced the manufacture of 
caustic soda at these works, under Mr. W. Jowage’s patent 
of the 18th May, 1853, on the 7th August, 1857. °n the 
17th September, 1857, we made our first batch of white 
caustic, just as Mr. McBryde did in 1859,—i.c., by heating 
to redness and separating the iron, &c. Of course we 
went the usual round of blue, green, &c., and, amongst 
other common varieties, a speciality of hydrated crystals. 
1 he British Association usually meets about August: 
1862 was also the year of the International Exhibition in 
London, which opened in May. My firm exhibited white 
caustic soda at that Exhibition, say four months earlier 
than Dr. Pauli’s exhibition of it in Manchester. I do not 
know if we are the “ original inventors ” of this process ; 
in fad the separating of iron, when caustic soda is made 
red-hot for the first time, is not the only phenomenon that 
occurs, as Dr. Pauli himself has pointed out that graphite 
is often separated at the same time ; but it is precisely 
one of those things that manufadurers as a rule are more 
ready to utilise than to talk about. And, besides that, the 
separation of iron, &c., under the circumstances, is so 
necessary a consequence, and the heating red-hot almost 
so inevitable a consequence of making caustic soda on 
the large scale, that I quite exped to hear that some of 
the caustic soda makers who had begun before us—such 
as Messrs. J. C. Gamble and Son, of St. Helens, or others 

have a better right to the title of original inventors of 
this process than ourselves. In fad I question very much 
if it be such a process as to admit of having been 
“ invented ” at all. 

In connedion with this history, the following extrad 
from the specification of a patent granted to Mr. George 
Brown, a partner in the firm of Mesrs Charles Tennant 
and Co., of St. Rollox, will interest some of your readers. 
The patent is dated February 20, 1845. “ Red liquor . . . 
is brought into a metal pan and evaporated to about the 
consistency of tar: the proper quantity of nitrate of soda 
is then added, and heat applied to expel the remainin'1' 
water and flux the mass,” &c. 

Whilst I have my pen in hand, as something has re¬ 
cently been said about Mr. Lee being the first to introduce 
the present form of salt-cake decomposing-pots, may I 
ask if the following is not about the outline of the dates 
and fads ? March 14, 1839 : a patent by Mr. J. C. Gamble 
for some arrangement of iron retorts, &c., which were flat 
and containing false bottoms, all of cast-iron. An adion- 
at-law between Mr. Gamble and Mr. Lee, and the pur¬ 
chase by Mr. Lee of a patent granted to Air. Lutwyche 
on Odober 13th, 1836, and defeat of Mr. Gamble’s suit, 
and^ filing of a disclaimer by him in consequence. Air. 
Lee’s adoption of “ pots ” like the bowl of a spoon, the 
broad end towards the workman and the narrow end for 
pushing up into the calcining furnace. A second suit-at- 
law between Air. Gamble and Mr. Lee, the former being 
a second time defeated, and the adoption by Air. Gamble 
of round “ pots,” smaller and deeper than now common, 
covered, and contained in an outer “ pot,” but much 
nearer the present shallow, uncovered, and unproteded 
“ pot” than Mr. Lee’s spoon-shape. Whether Mr. Lee, 
or who, was the first to remove the lid, or cover, and the 

shell, I do not know; but Air. Gamble’s somewhat 
redangular, Air. Lee’s spoon, and Mr. Gamble’s round, I 
believe is the order in which the forms followed each 
other.—I am, &c., 

Henry Deacon. 
Alkali Works, Widnes, Lancashire, 

April 6,1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de I'Academie 
des Sciences. No. 12, March 20, 1876. 

New Rays of Calcium.—A letter from Mr. Lockyer 
to AI. Dumas relating to the supposed dissociation of 
calcium : will be given in full. 

Acftinometric Measurements taken on the Summit 
of Mont Blanc.—Al. J. Violle.—The author tabulates 
his observations, and announces his intention of giving the 
results arrived at in a future communication. 

Approaching Maturity of the Winter Eggs of the 
Phylloxera.—Al. Balbiani. 

Influence of Temperature upon Magnetisation.— 
M. J. M. Gaugain.—The author finds that when a bar of 
steel placed in contad with a magnet is heated gradually 
till it takes a blue tint, the magnetisation increases at first, 
attains a maximum, and then retrogrades. When the bar, 
after having been strongly heated, remains in contad with 
the magnet during all the time of its cooling, the total 
magnetisation increases as the bar cools, and when the 
latter has resumed the temperature of the surrounding 
medium it proves a value much higher than what it had 
during the heating of the bar. 

Rock Intervening between the Gneiss Rocks of 
Mantiqueiro (Brazil).—AI. H. Gorceix.—This rock 
approximates to epidote, and appears to consist of a single 
mineral, with the exception of some small granules of in¬ 
fusible quartz. Its specific gravity is 3-4; it fuses easily, 
leaving a black slag, the specific gravity of which is only 
2-86 ; its hardness is between 6 and 7. The composition 
of this rock is— 

Silica .38-5 
Alumina.25-1 
Lime . ., ,. 23^2 
Protoxide of iron. 10-4 
Magnesia.traces 
Loss on ignition. 2‘6 

99-8 

Gazzetta Chimica Italiana. 
Anno vi., 1876, Ease. i. 

Use of Phyllocyanin as a Reagent.—Guido Pellagri. 
Phyllocyanin, the blue colouring matter of flowers, is a 

reagent which may render some service in chemistry on 
account of its exquisite sensibility to the least traces of 
alkali. It is best preserved along with such a slight trace 
of acid as may give it a dull purple colour. Phyllocyanin 
will prove a valuable substitute for litmus in volumetrical 
operations, as there can be no doubt as to the end of the 
readion. he following table shows its sensitiveness as 
compared with litmus :— 
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Transient green, then 
yellow. Distind readion. 

Green rather stable, 
and then yellow. ” >» 

Stable green. 
11 

11 

11 

11 

11 

11 
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At first green, then 
stable blue. 

Stable blue. 

Readion scarcely 
manifest. 

>* >> 

No readion. 
11 11 

Phyllocyanin is most readily obtained from the iris an< 
the blue Yiolet. 

11 
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Procedure for Detecting Arsenic in Paper-Hangings 
and in other Combustible Matters.— M. Kupffer- 
schlasger.—Schweinfurt-green, known also as mitis-green 
and mountain-green, is a compound of the arsenite and 
acetate of copper too frequently used, in spite both of 
advice and of legal prohibition, for colouring paper- 
hangings, ball-dresses, artificial flowers, wafers, bon-bons, 
and toys. Every winter we hear of needlewomen ex¬ 
periencing serious affedtions after having made up cos¬ 
tumes of tarletan coloured or printed with Schweinfurt- 
green ; that dancers wearing similar materials, and with 
wreaths of artificial flowers in their hair, experience violent 
headache on the morning after the ball; that similar 
symptoms have been experienced by persons who have 
slept for some nights in rooms papered or painted with 
green; and, lastly, that children have been seized with 
vomiting after having eaten bon-bons or sucked toys 
coloured green. The author’s method of detection is as 
follows :—The stained paper, divided into strips is placed 
in a porcelain soup-plate, and covered with a solution of 
chlorate of potash saturated when hot, and the whole is 
heated in the water-bath till the paper is completely dry. 
Then it is set on fire, and instantly covered with a large 
glass bell so that nothing may be lost. The ash is pul¬ 
verised, and immediately exhausted in the cold with the 
water which has served to rinse out the bell and the plate 
after the combustion. Thus all the' arsenic combined 
with the potash is dissolved, and not the oxides of chrome, 
copper, aluminium, and of tin and lead if present. This 
colourless solution, filtered, and mixed with sulphuric 
acid till a slight acid rea&ion is distinguished, is then intro¬ 
duced into a Marsh’s apparatus which has been submitted 
to a blank test, and found free from arsenic. 

MEETINGS FOR THE WEEK, 

Tuesday, 18th.—Civil Engineers, 8. 
Wednesday, 19th.—Society of Arts, 8. 

- Meteorological, 7. 
Thursday, 20th Chemical, 8. Adjourned Discussion on Dr. Arm¬ 

strong’s Paper on “ Systematic Nomenclature.” 
“ On the Manufacture of Sulphuric Anhydride, 
Experimentally Illustrated,” by Dr. Messel and 
Mr. Squire. “ On Glycerine-Phosphoric Acid, 
and on Fermentation,” by Dr. Thudichum and 
Mr. Kingzett. “ Note on the Occurrence of 
Benzene in Rosin Light Oils,” by Watson 
Smith. “On the Action of Water and Various 
Saline Solutions on Copper,” by Thomas Car- 
nelly. 
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Vol. XXXII. No. 856. 

ON THE MOVEMENT OF THE GLASS CASE 

OF A RADIOMETER.* 

By WILLIAM CROOKES, F.P.S., &c. 

During the discussion which followed the reading of 
Prof. Reynolds’s and Dr. Schuster’s papers, at the last 
meeting of the Royal Society, I mentioned an experiment 
which confirmed the observations of Dr. Schuster. I 
have since tried this in a modified form ; and as the 
results are very decided, and appear calculated to throw 
light on many disputed points in the theory of these ob¬ 
scure actions, I venture to bring a description of the 
experiment, and to show the apparatus at work, before the 
Society. 

I made use of a radiometer described in a paper com¬ 
municated to the Society in January last. I quote the 
description from paragraph 184 :—“ A large radiometer in 
a 4-inch bulb was made with ten arms, eight of them 
being of brass and the other two being a long watch- 
spring magnet. The disks were of pith, blackened on one 
side. The power of the earth on the magnet is too great 
to allow the arms to be set in rotation unless a candle is 
brought near, but once started it will continue to revolve 
with the light some distance off.” 

This radiometer was floated in a vessel of water, and 
four candles were placed round it so as to set the arms 
in rotation. A mark was put on the glass envelope so as 
to enable a slight movement of rotation to be seen. The 
envelope turned very slowly a few degrees in one direction, 
then stopped and turned a few degrees the opposite way ; 
finally it took up a uniform but excessively slow movement 
in the direction of the arms, but so slow that more than 
an hour would be occupied in one revolution. 

A powerful magnet was now brought near the moving 
arms. They immediately stopped, and at the same time 
the glass envelope commenced to revolve in the opposite 
direction to that in which the arms had been revolving. 
The movement kept up as long as the candles were 
burning, and the speed was one revolution in two minutes. 

The magnet was removed ; the arms obeyed the force 
of radiation from the candles, and revolved rapidly, whilst 
the glass envelope quickly came to rest and then rotated 
very slowly the same way as the arms went. 

The candles were blown out; and as soon as the whole 
instrument had come to rest a bar-magnet was moved 
alternately from one side to the other of the radiometer, 
so as to cause the vanes to rotate as if they had been 
under the influence of a candle. The glass envelope 
moved with some rapidity (about one revolution in three 
minutes) in the direction the arms were moving. On re¬ 
versing the direction of movement of the arms the glass 
envelope changed direction also. 

These experiments show that the internal friction, 
either of the steel point on the glass socket, of the vanes 
against the residual air, or of both these causes combined, is 
considerable. Moving the vanes round by the exterior 
magnet carries the whole envelope round in opposition to 
the friction of the water against the glass. 

As there is much discussion at present respecting the 
cause of these movements, and as some misunderstanding 
seems to prevail as to my own views on the theory of the 
repulsion resulting from radiation, I wish to take this op¬ 
portunity of removing the impression that I hold opinions 
which are in antagonism to some strongly urged explana¬ 
tions of these actions. In the arguments which Prof. 
Reynolds has credited me with, in the paper which was 
read last Thursday, I fail to recognise my own ideas. I 

* A Paper read before the Royal Society, March 30,1876. 
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have on five or six occasions specially stated that I wish 
to keep free from theories.. During my four years’work on 
this subjedt I have accumulated a large fund of experi- 
mental observations, and these often enable me to see 
difficulties which could not be expedted to occur to an in¬ 
vestigator who has had but a limited experience with the 
working of one or two instrument.s 

STATE OF ANIMAL CHEMISTRY IN AUSTRIA. 

(Open Letter to the Imperial Academy of Sciences 

at Vienna, containing an Examination of the 

Researches on the Colouring Matter of Bile, by 
Richard Maly, of Graz.) 

By J. L. W. THUDICHUM, M.D., London. 

(Concluded from page 156). 

r8. 0-5570 grm. dry bilirubin was treated as described 
in the above experiment under 15. At no period of the 
experiment did the substance assume a green colour • it 
became, however, tolerably warm. After the absorption 
of bromine vapour had completely ceased, the product was 
left for twelve hours longer in the bromine atmosphere, 
and then freed from all bromine vapour by a current of 
dry air. The dark purple substance now weighed 1-1646 
grms., corresponding to an addition of a little more than 
four atoms of bromine. The excess amounts to 0-0712 
grm., and is evolved subsequently on heating. The com¬ 
pound must therefore be considered as— 

C9H7Br2N02, + 2HBr. 
The combination with HBr is, however, very loose so 
that, similar to many hydrates, it is gradually decomposed 
by passing a current of air over it for a very long time or 
quickly by heating it to ioo=, all hydrobromic acid being 
at the same time expelled. At the same time the sub¬ 
stance contracts to a smaller volume, but fuses in no 
manner or measure, and remains perfectly powdery. After 
many hours drying in the current of dry air at ioo°, the 
increase in weight amounted to 0-5312 grm. Consequently 
2 atoms of bromine had entered the bilirubin with expul¬ 
sion of 2 atoms of hydrogen, and the atomic weight of 
bilirubin is 165—again very near to the figure 163 already 
mentioned. J 

19. The elementary analysis of this product yielded_ 

a. 0-1066 grm. gave 0-1210 silver bromide = 48-31 per 
cent Br. v 

b. 0-385 grm., burned with lead chromate, gave 0-4750 
C02 = 33-64 per cent C, and 0-1150 H,0 = 3-51 per 
cent H. j j f 

c 0*315 grm., burned with copper oxide, gave 13-1 c.e. 
nitrogen gas normal = 5-16 per cent N. 

The preparation marked I. in the table below had been 
made by myself; the analyses were executed by my 
assistant, Mr. C. T. Kingzett. Several bromine determi¬ 
nations executed by my assistant, Dr. H. Hake, com¬ 
pletely confirmed the theory to be seen below. 

20. Further, Dr. Hake has executed the bromination of 
a third preparation (tabulated below as II.), under my su¬ 
perintendence, with all the precautions described, and has 
obtained results which fully confirm the foregoing 

a. 0-4502 substance gave 0-5277 silver bromide°= 49-87 
per cent Br. 

b. 0-2314 gave 9 c.c. N normal = 4-86 per cent N. 
c. 0-3043 gave 0-3760 C02 = 33*69 pet cent C, and 

0-0978 H20 = 3-56 per cent H. 
These results compare with the theory of C0H7BrNO2 as 
follows :— 

Theory. Found. 

Per cent. " I. II. 
33'b4 33^4 33‘9b 

2-i8 3*3i 3’5b 
49-84 48-31 49-87 

4‘36 5-61 4-86 
9-98 9-58 8-02 
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It is unnecessary to accumulate figures, and impossible 
here to discuss the excess of hydrogen, which might pos¬ 
sibly require an increase of the figure for hydrogen in the 
formula. These variations from theory, however important 
they appear to me, effed no difference in the great features 
of the fad that in this produd— 

C : N : Br = 9 : 1 : 2 
and that it therefore fully confirms the theory of the red 
colouring matter of gallstones, which I have maintained 

since 1865. 
21. In his remarks on the formula assumed for his 

bromine produd, Prof. Maly says—“ The most simple 
expression of the composition of bilirubin is, according to 
the analyses of Prof. Stadeler and myself, C16HX8N2O3.” 
In making this statement Prof. Maly loses sight of “ the 
usual duty of characterising previous knowledge,” or other 
knowledge. I therefore felt myself called upon to search 
for the analyses of Prof. Maly, of which he claims that 
they prove the above formula, but with the exception of 
one carbon and two hydrogen determinations, in the 
Reports of the Vienna Academy (1868, vol. lvii., p. 97). I 
could not find any proofs of this assertion. In particular, 
Prof. Maly has not made any determinations of the nitro¬ 
gen, and, above all, no determination of the atomic 
weight, and has not even subjected his results to control 
on different preparations. For these reasons I consider 
his formula as of little significance opposite my theory, 
which is based upon numerous preparations and well- 
defined compounds, and now more than fifty elementary 
analyses. 

22. Prof. Maly, in the paper just quoted, supports his 
formula for bilirubin by the authority of Stadeler, but on 
p. 102, note 2, he censures the proceedings of Stadeler, 
who had produced a formula for biliverdin by re-calcu¬ 
lating an old analysis of Heintz, which had been executed 
uponmaterial declared by Stadeler himself to have been 
a mixture of pigments. Prof. Maly himself points out 
that this proceeding was characteristic of the work of 
Stadeler. I dare not trouble the Academy with a criticism 
of the researches of Stadeler, particularly as I have given 
one in my paper contained in the Journal of the Chemical 
Society, 1875, I think it, however, necessary to direct the 
attention of the Academy to the circumstance that the 
doubling of the formula Ci6H:[8N203 into C32H36N40g 
—which Prof. Maly introduces in the fifth paper, in 1875, 

a necessary consequence of his discovery of a bro as 
minated compound, and then further particularly as a 
novelty—had already been adopted by Stadeler, before 
1870, in a letter to the editor of “ Gmelin’s Handbuch,” 
Herr Karl Kraut, and been published by the latter in an 
Appendix to the last volume of the “ Handbuch.” In the 
letter alluded to, Stadeler, in view of my researches, 
abandons all his former formulae, and coerces my results 
by an utterly unjustifiable process of re-calculation, in 
which no single analytical result harmonises with the new 
hypothesis into some sort of support for his doubled 
formula and hexa-basic acid hypothesis, without having 
produced a single compound or made a single new analysis. 

23. Prof. Maly causes to himself many difficulties by 
his preconceived opinions and uncontrolled imagination, 
as I am obliged to prove now more in particular. At first 
he believed every green product of the colouring matter of 
gallstones to be “ biliverdinthus the produd by chloro¬ 
form and glacial acetic acid, which seduced him into the 
belief that he had transformed bilirubin, an alleged amide, 
into ammonia, on the one hand, and an acid free from 
nitrogen, viz., biliverdin, on the other ; and, what was 
still more surprising, that he had re-transformed this acid 
into the original amide, bilirubin, by simply mixing it 
with ammonia (see “ Preliminary Communication on the 
Colouring Matter of Bile”—Reports of the Meetings of 
the Vienna Academy, vol. xlix.). A part of this conclusion 
Prof. Maly has withdrawn {Reports of Vienna Acad., 1868, 
p. g8), namely, the one concerning the decomposition of 
bilirubin into ammonia and “ biliverdin.” The ammonia 
which he had found he now explained to have been an 

impurity of his preparation. But in 1868 he still insisted 
upon the proposition that the produd of heating bilirubin, 
glacial acetic acid, and chloroform, in sealed glass tubes, 
was “ biliverdin.” To this opinion he was probably led 
by the green colour only ; at least he advanced no analy¬ 
tical proof in its support, and it will probably be long ere 
this will be forthcoming. I have explained the circum¬ 
stances attending the experiment of Prof. Maly in my 
paper, and therefore refer to it. 

24. For a long time he also believed his brominated 
produd to be “biliverdin” {Vienna Acad. Reports, 1868, 
р. 104). I have shown that in its first form it was a mix¬ 
ture of blue brominated bilirubin with orange bilirubin : 
this Prof. Maly now admits himself, in his fifth paper, as 
his original discovery. 

25. In the fifth paper Prof. Maly again produces “bili¬ 
verdin,” by treating the brominated produd with alkalies. 
But it contains always yet a small trace of bromine, and 
a little ash, which is deduded. In the analyses 3 and 4 
of his former “ biliverdin ” (Vienna Acad. Reports, vol. 
lvii,, p. 105) he was even obliged to dedud as much as 
“ Circa 2 Pet.” of ash. How can an author who works 
with such preparations call others to account for the al¬ 
leged impurity of their preparations ! 

26. In short, Prof. Maly is unacquainted with the fad 
that there is a great number of derivatives of the colouring 
matter of gallstones, which all have this in common, that 
they are green, but are not for that reason alone biliverdin 
(CsH9N02). Thus the green cholothallin obtained by 
the adion of oil of vitriol upon bilirubin, and subsequent 
treatment with water, is bilirubin to which the elements 
of water have been added. By the adion of bromine, 
and particularly hydrobromic acid, at least three green 
produds are produced, which all contain bromine, viz., 
hydrobromo-bilirubide, CgHsBrNO, containing 35*39 per 
cent Br ; further, a compound of this body with bilirubin, 
CgHgBrNO + CgHgNOa, requiring 20*56 per cent Br, 
adually found in it 19*68 per cent Br ; further, a mixture 
of this body with a further molecule of hydro-bromo-bili- 
rubide, therefore about CxsHI7BrN203 + CgHsBrNO, which 
contains 27*945 per cent Br, and is probably nothing else 
than the produd described in Maly’s fifth paper. 

27. The ;Academy may justly demand of me to prove 
these statements. I am ready, on receiving a request to 
that effed, to communicate to the Academy details, the 
extent of which are excluded from the present letter on 
account of their length. I will, however, state the prin¬ 
ciples, found by experiment, upon which my conclusions 
are based:— 

a. Bromine, ading upon bilirubin, produces probably at 
first monobrominated bilirubin, CgHsBrN02: this 
body is blue ; it has neither been obtained in the 
pure state nor analysed. 

b. Bilirubin saturated with bromine becomes dibromo- 
bilirubin, C9H7Br2N02, which body is violet. 

с. Bilirubin heated with hydrobromic acid in chloro¬ 
form becomes hydro-bromo-bilirubide-bilirubin, 
CgHsBrNO-f CgHgN02 : this body is green. 

d. The bodies under a and b, when treated for some time 
and at elevated temperatures with alcohol, or ether, 
or with oil of vitriol, and then water, are changed 
first to hydrobromo-bilirubide, CgHsBrNO,—there¬ 
fore a produd of redudion,—and afterwards into 
bodies which, in solution, constantly lose bromine, 
and ultimately (probably or perhaps) become quite 
free from bromine. 

28. Prof. Maly operated with bromine in moist chloro¬ 
form. Every molecule of bromine yielded him a molecule 
of hydrobromic acid, which now in its turn attacked the 
bilirubin. The moisture precipitated the mixture. The 
precipitate consisted proximately of bromo-bilirubin, with 
some hydrobromic acid, of which it yet lost some on 
drying, and of perhaps little hydrobromo-bilirubide, for 
the adion of HBr requires more time than that of Br. 
But now the produd was put in alcohol, which immediately 
began its reducing adion. Consequently the powder was 
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“ dark blue-green,” while the probable monobromo- 
bilirubin is monochromatic blue, as I state in my essay 
(and not “ nearly ” monochromatic blue, as Prof. Maly 
reports my description). 

2g. Again, the ethereal solution which Prof. Maly ob¬ 
tained when treating bilirubin in ether with bromine was 
“ dark greenish blue,” and became blue only when the 
monobromo-bilirubin prevailed, by means of its greater 
absorptive power for green. The residue of this ether 
process was “ always in thin layers, green.” This change 
from blue to green was evidently the reason which caused 
Prof. Maly to abstain from further attempts at purifying 
his products. The incessant loss of bromine which the 
produds of substitution, as well as of reduction, experience 
in alcohol or ether, is so great and marked that in some 
of my experiments the amount of bromine fell from 49-8 
to 16 per cent, and the violet produd, which had been 
soluble in ether with a violet colour, became green, quite 
insoluble in ether, but soluble in alcohol with a green 
colour. 

30. After the foregoing I hardly know whether there is 
any part of Pi of. Maly’s research left which requires refu¬ 
tation or explanation, excepting perhaps the remarkable 
results of his carbon determinations in which the carbon 
found varied between 35-51 and 47-83 per cent. However, 
this is by no means incumbent upon me, but upon Prof. 
Maly. The assumption of “ a very volatile bromide of 
carbon ” cannot satisfy the demand for explanation,— 
much less can the proposition that an accurate determi¬ 
nation of the quantity of carbon was not essential to the 
ascertaining of the composition of the bromine produd. 
On the contrary, it must be maintained that such results 
and corollaries are diredly opposed to the principles of 
chemical science, and slap the endeavour for final accuracy 
rudely upon the face. 

31. We have seen above how Prof. Maly believed every 
green produd of the metamorphosis of the colouring 
matter of gallstones to be “ biliverdin.” In the same 
manner he assumed every blue produd to be a result of 
oxidation, and identical with the blue produd which forms 
transiently during the readion of bilirubin with nitric 
containing nitrous acid. But the blue produd which is 
obtained with bromine is now transmuted into a produd 
of substitution, and there is no reason to believe that the 
blue produd obtained by means of nitrous acid is a pro¬ 
dud of oxidation. Indeed it is impossible to predid what 
it is. Pure nitrous acid forms no blue produd with bili¬ 
rubin. It seems that the presence of alcohol is necessary 
for tlie produdion of a blue body. According to my expe¬ 
riments, nitrous acid, when brought in contad with bili¬ 
rubin, produces a violent readion, which, when the 
apparatus is not cooled down, causes the bilirubin to take 
fire and burn like glowing charcoal. When the apparatus 
is carefully cooled down the readion furnishes a new pro¬ 
dud, which has the same weight as the bilirubin employed. 
From this it follows, first, that the formula which Prof. 
Maly has given for his “ choloteline ” is improbable, and 
that the diminution of the carbon in this readion which 
Prof. Maly observed—but left out of consideration or ex¬ 
plained away—is much more probable than the alleged 
oxidation without any loss of carbon, particularly as the 
nitrogen in the produd is the same quantity as that which 
was present in the bilirubin employed. The three silver 
compounds of choloteline, in which the silver rose in 
quantity from the first to the third, of which, however, 
only the second one furnished an acceptable theory 
(Vienna Acad. Rep., vol. lix,, p. 605), are analogous to the 
zinc compounds of hydro-bilirubin, in which the zinc rose 
from 14-6 to above 37 per cent (Liebig's Ann., clxiii., 86). 
Such proceedings must necessarily lead to end and limit 
of even the plausible in animal chemistry. 

32. The observation of the influence of sodium amalgam 
upon bilirubin, which led Prof. Maly to the discovery of 
the so-called hydro-bilirubin, would have been an inte¬ 
resting progress in our knowledge concerning bilirubin. 
But as the author starts from erroneous views regarding 

the composition and molecular weight of bilirubin, his 
conclusions regarding his produd and its composition, 
and regarding the formula of the change, are necessarily 
erroneous. In my letter to Prof. Maly, previously quoted, 
I wrote to him on this experiment:—“ I have repeated 
successfully your experiment on the redudion of bilirubin, 
and find that the readion is completed in half an hour. 
However, I have also treated bilirubin during some days 
with sodium-amalgam, just as you prescr.be, and the 
result did not differ from that obtained after half an hour. 
The produd seems to me to be hydrogenised biliverdin, 
C8HION02.” 

33. The announcement at the head of this article on 
hydro-bilirubin, of the transformation of bilirubin into the 
colouring matter of urine, caused me to read it with ex- 
pedations which were speedily disappointed when the 
absolute “urine-colouring matter” became limited to o t 

Jaffe’s urobilin. I thereupon made many experiments, 
which I have described in my paper (in the Journ. Chcm. 
Soc., May, 1875), and which, without exception, negative 
the alleged metamorphosis. On this point I wrote to 
Prof. Maly:—“ I have now compared the produds (of the 
redudion of bilirubin) with all urinary colouring matters 
with which I am acquainted, and with Jaffe’s produd, 
which I have produced for the purpose, but have not dis¬ 
covered any identity. Urochrome and uroerythrine are 
quite different as regards solubility and chemical proper¬ 
ties ; uroxanthine, which it is now the fashion to call 
‘ indican,’ also. The produds of the cleavage of uro¬ 
chrome—namely, uromelanine, uropittine, and omicholine 
—also. These produds can be easily obtained from uro¬ 
chrome by acids ; but your hydro-bilirubin yields nothing 
of the kind, and is not much changed by boiling with 
hydrochloric acid. Jaffe’s urobiline has never been iso¬ 
lated, never been analysed. According to my comparison 
the mass is a mixture of urochrome, uroerythrine, with a 
little omicholine already separated. The process (of Jaffe) 
is not inviting, and the result, in any case, a complicated 
tindure. I am therefore unable to adopt your conception 
of the metamorphosis of the colouring matter of bile, 
into the or a colouring matter of the urine, in even a single 
particular.” The statement of my experimental proof is 
contained in the above-quoted paper, of which I subjoin a 
copy for reference at the Academy’s pleasure. 

34. In his fourth paper (Vienna Acad. Rep., vol. Ixx. 
1874) on biliverdin, Prof. Maly relates how he, “ already 
earlier and independently of that Thudichum,” had arrived 
at the formula C^H^N^. However, I had only arrived 
at half that formula, namely, CsHgN02 ; but this difference 
is unimportant. It is quite true that I arrived at this formula 
independently of Prof. Maly, but I have also a priority 
with reference to it, which does not appear quite clearly in 
Prof. Maly’s representation. For my research on biliver¬ 
din was communicated to the Royal Society already on 
November 14th, 1867, and published in abstrad in the 
Proceedings of that Society, vol. xvi., p. 217. The relative 
research of Prof. Maly, on the other hand, was communi¬ 
cated to the Academy of Vienna only on February 6tb, 
1868. 

35. In the paper No. IV. just alluded to, concerning 
biliverdin, Prof. Maly communicates two further elementary 
analyses of biliverdin, and, as now his results exadlv cor¬ 
respond with mine from the year 1867, he is satisfied that 
the composition of this body can now be considered as 
definitely established. This time the biliverdin did not 
contain any ash, and was made according to the orthodox 
method (of Heintz), with soda and air. There still figures 
the biliverdin made by means of chloroform and glacial 
acetic acid, but it cannot easily be precipitated by.water. 
A new green matter, obtained by mono-chloracetic acid 
from bilirubin, also makes its first appearance. The meta¬ 
morphosis each time yields less “ biliverdin ” than the 
weight of the employed bilirubin, but was obliged in each 
case to support the theory without analysis. 

, 36. But now comes the buttress of Prof. Maly’s theory, 
according to which biliverdin is bilirubin plus oxygen only, 
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The New Rays of Calcium. 
Ci6Hi8N2034-0 = CigHi8N204. Bilirubin is transformed 
into biliverdin, according to the orthodox method, with 
soda and air, and the produdt weighed ; o'4558 grm. bili¬ 
rubin yields actually o'4458 grm. biliverdin, both dried at 
no°. A 1 "ss was therefore sustained. There was no 
guarantee that the biliverdin did not yet contain bilirubin. 
But the hypothesis demanded a greater weight of biliver¬ 
din than was that of the bilirubin employed. In conse¬ 
quence the filtrates were now evaporated, and what they 
lost by ignition was scored as biliverdin. Even the 
washing water is put into requisition, and compelled by 
means of a process termed “ ocular measurement ” 
[augcnmessung) to supply more than half of the desired 
increase. Thus by hook and crook Prof. Maly succeeds 
to calculate an increase of 4*3 parts upon 100 of bili- 
ruain, whereas his hypothesis demands an increase of 
56 paits. “ This,” says Prof. Mai)', “agrees as accu- 
lately as can be demanded under such circumstances.” 

37. As often as the experiments agree very badly with 
the hypotheses of Prof. Maly, and prove rather the con¬ 
trary than the hypothesis, he consoles himself with the 
expression that the result was as good as could be de 
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manded under the circumstances, Thus again, in his 
first synthetical bromination experiment, paper V., he finds 
an addition of only 274 atoms of bromine to his new 
bilirubin, C32H36N40g, but observes—“ This accorded so 
tar with the increase by 3 atoms of bromine which were 
demanded by calculation and supported by experiment, as 
could be demanded in determinations of this kind.” 

38. But the very next synthesis yields 3-1 atoms of Br; 
the experiment could therefore be made in a more accurate 
manner than could previously be demanded. But this ex¬ 
periment also has no value at all. Bilirubin, treated with 
bromine in excess, yields, as I have proved, always 
dibromo-bihrub.n, C9H7Br2N02, in which N : Br = 1 : 2. 
In Maly s supposed molecule N : Br = 4 : 3. Consequently 
if my produdt were quadrupled, in order to let it contain 
4N, it would contain SBr,—say 8 atoms of bromine. In 
any case, therefore, Maly would only have introduced 
3 atoms of bromine out of 8 which can be introduced. 

ut this high formula is so entirely negatived by my com¬ 
pounds of bilirubin wilth silver, calcium, barium, lead, 
zinc, and others, that it cannot come into consideration. 
The formulae of bilirubin and of its compounds, as ascer¬ 
tained by me, are— 

Crystallised bilirubin .. C9H9NCL 
Neutral silver salt .. .. C9H8AgN02 + H20 

(analogous to silver hippurate, which, according to Liebig, 
contains a molecule of water). ® 

Basic silver salt 
Neutral barium salt 

Half-acid ditto 

Neutral calcium salt 

Half-acid ditto 

are also quite stable on drying at ioo°in an air-current. I 
therefore cannot doubt but that Maly’s product, when it 
came to be analysed, did yet contain hydrobromic acid. 
At all events it is to be regretted that he did not even de¬ 
termine the period at which his produdt ceased to evolve 
IIBr at ioo° and became stable. He was as timid when 
drying his preparation as he was when brominating it, and 
for this reason he did not attain any definite point of re¬ 
action in either process. 

40. I conclude my letter to the Imperial Academy with 
the expression of the deepest regret concerning the cir¬ 
cumstances which have compelled me to write it. I 
should not be able nor dare to molest the Academy a 
second time with this matter, and I therefore pray the 
Academy to excuse the length and serious tone of this 
letter, with the importance which the matter has for me, 
for science, arid for the maintenance of the ethical rules 
which govern the intercourse of cultivators of science. I 
hope that the Academy will give to my letter no less pub¬ 
licity than it has given to the papers which have called it 
forth. 

ir, Pembroke Gardens, Kensington, W., 
February 24, 1876. 

ON THE NEW RAYS OF CALCIUM. 

A Letter From Mr. Lockyer to M. Dumas. 

• • C9H7Ag2N02 

•• Cl8Hl6BaN2b44-2H20 
(Cl8Hi6BaN204-f- 

'* 1c9h9no2+2h2o 
.. Cl8Hl6CaN204-f2H20 

/ Cl8HI6CaN204 + 
*• iC9H9N02 + 2H20 

j Cl8HI6ZnN204 + 
*• (C9H9N02 + 2H20 
.. C9H7PbN02. 

To this series the bodies described above as obtained by 
means of bromine, hydrobromic and sulphuric acid, are 
attaching themselves quite naturally_ 

Dibromo-bilirubin .. .. C9H7Br2N02 
Hydrobromo-bihrubide .. C9H8BrNO 
HvnrnnrntnA Ki* K*.., U: J ~ ^ 

Half-acid zinc salt, 

Basic lead salt 

C9H8BrNO-(- 
C9H9N02 
CoHttNO^ 

Hydrobromo-bilirubide- 
bilirubin 

Cholothalline 

39- It is impossible here to point out all the irrelevant 
and erroneous detail with which Prof. Maly surrounds his 
faulty observations. Only some points I must allude to 

T°i0[ ° ‘hia stotement. Thus the brominated product 

to n‘od wT/fT °J d7-ng at a temPerature above 30° 
to 40 , but had to be dried in an exsiccator, because it lost 
HBr constantly at a temperature of ioo°. But my produdt 
is perfectly stable at 100° and above. The lower products 

I am pretty far advanced in mapping out the solar spe&rum 
on a scale quadruple that of Angstrom, and I have com¬ 
menced with the region of which M. Cornu has lately 
published an admirable chart. My system, as I believe I 
have already informed you, is to determine the elements 
of the sun by photographing on the same plate the 
spe&rum of the sun and the spedtra of the different 
chemical elements. I have already done this with a great 
number of elements, and under varied conditions as regards 
pressure. One of the most important circumstances is 
that to which I am about to call your attention. 

If we dissociate, for instance, the chloride of calcium to 
a slight degree, we obtain a ray of calcium—that which is 
in the blue, and an almost complete spedtrum of un¬ 
dissociated chloride of calcium. In proportion as the dis¬ 
sociation of the chloride advances, the ray in the blue, 
which is the true calcium ray, becomes more brilliant, and 
the spedtrum of the chloride gradually disappears. I admit 
that the experiment has been made at a low temperature. 
But if we employ an eledtric arc we obtain, in the blue, 
this line exceedingly well developed, and at the same 
time, in the violet, two new lines, which occupy the place 
of the two lines H in the spedtrum of the sun. The re¬ 
markable point is that the ray in the blue is much broader 
and more brilliant than the two rays in the violet when we 
employ an eledtric arc, e.g., produced by 30 Grove’s 
elements; whilst in the sun the blue ray is very feebly 
represented, and the two violet rays are the broadest in 
the entire solar spedtrum. Between the temperature which 
we produce and that of the sun there is then a difference 
which is, as regards the spedtrum of calcium, what the 
varying temperatures which we can obtain are for the 
chloride of calcium. 

lo verify this fadt I have recently carried out a series 
of experiments upon calcium, employing at first a small 
batteiy and a small coil, and afterwards a large battery 
and a larger coil, and to avoid all doubts I photographed 
the results. I found that with the small coil 1 was able 
to obtain a photograph which only contained the ray in 
the blue, without any trace of the ray in the violet; and 
with the largest battery and the largest coil I obtained a 
photograph containing the rays of the violet without any 
trace of the ray in the blue, and that by varying the sur¬ 
face of the battery I was able to get a spedtrum resembling 
the absorption-spearum of calcium in the sun. 

These results agree so completely with those of the dis¬ 
sociation of a salt of calcium that I have asked myself the 
question if we have not here before us a dissociation of 
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calcium itself. Naturally we are unable to determine, for 
the present, whether we have a lower molecular group of 
calcium, or whether the calcium itself is a compound of 
two distinct sub-elements, if the expression may be used. 
It seems that we can only undertake to solve this question 
by photographing the rays of calcium (I^Ha) in different 
stars. If we find that they present always the same rela¬ 
tive breadth and intensity there will be a strong presump¬ 
tion that we have met with a decomposition of calcium, 
or, in other terms, we shall have shown that a speCtrum 
of rays is a spedtrum due to different orders of molecular 
grouping. If, on the other hand, we find that these lines 
vary in breadth and in intensity, it will be difficult to ex¬ 
plain this phenomenon except we admit that calcium, 
instead of being an element, is really composed of two 
substances. 

I must add that Prof. Stokes—whilst admitting that we 
have here a very convenient method for determining the 
power of dissociation existing in the sun, since we may 
find the extent of that power by the number of square 
inches of battery surface—does not believe that the evi¬ 
dence in favour of the dissociation of calcium is quite 
complete ; and he believes it possible that with an increase 
of temperature the more refrangible lines increase in 
brilliance at the cost of the less refrangible, so that, if the 
quantity decreases gradually, we may obtain the results 
above described. I have, however, pointed out to him 
that this law does not hold good in other cases : for in¬ 
stance, with hydrogen an increase of temperature does not 
give a greater intensity to the red line C, and in case of 
sodium at the temperature of the sun we know that the 
absorption of the yellow line of sodium is more intense 
than that of any of the rays.—Comptes Rendus. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 144.) 

The ammonia remains dissolved in the water only under 
the pressure at which it was saturated, and escapes in 
proportion as such pressure is diminished ; at the same 
time the liquid is cooled in a corresponding degree, as 
during the evaporation of pure liquid ammonia. Mort 
and Nicolle produce this decrease of pressure by means 
of the air-pump. The ammonia removed is condensed by 
the return stroke of the piston and along with a corres¬ 
ponding amount of the diluted liquid simultaneously 
withdrawn from the evaporator is forced through a cooler 
where re-absorption takes place. This arrangement 
requires less motive power than a pure mechanical con¬ 
densation. It is to be expected that this ammonia 
machine should be more efficient than the ether machine, 
but its performance falls short of that of Carre’s machine. 
More exaCt accounts are hitherto not to be had. The 
machine works at lower pressure than the ether machine, 
and like this must be carefully protedled against the influx 
of air. The danger of explosion is removed from the 
machine itself and transferred to the boiler of the engine. 
L About the end of 1870 Mort and Nicolle have patented 
a new ammonia machine of which the only description in 
our hands is the English specification. It is described as 
the “ low-pressure ice machine,” and agrees in principle 
with Carre’s machine, the air-pump being omitted. It 
differs, however, from the latter machine in as far as not 
liquid anhydrous ammonia, but a highly concentrated 
aqueous ammonia is produced and evaporated. This of 
course requires a much lower boiler pressure, the 
maximum tension being about 2 atmospheres at a steam 
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heat of 107° C. The evaporation of course produces a 
much smaller redudtion of temperature. The arrange¬ 
ment is such that the ammoniacal liquid streaming from 
above into the ice generator, and flowing slowly over 
horizontal depressions gradually loses its ammonia, and 
arriving at the bottom in a very reduced state of concen¬ 
tration is drawn out by means of a pump, and in an 
especial vessel re-absorbs the ammonia which has been ex¬ 
pelled by the heat. The liquid restored to its original degree 
of concentration is pumped back into the ice generator. 
The liquid escaping below from the kettle, and which is 
little more than water, serves as in Carre’s machine for 
the re-absorption of the ammonia evaporating from the 
ice generator, and is driven back into the boiler by a 
second pump. It must be mentioned as a speciality that 
the ammonia evaporating in the boiler passes first into a 
cylinder with a piston, and furnishes the power for 
working the pumps, whereupon the absorption takes place. 

Air-pump Sulphuric Acid Machine, by Edm. Carre, of 
Moislains.—We have still to mention a peculiar ice 
machine invented by the brother of the above-mentioned 
F. Carre, and also belonging to the class of absorption 
machines. Hitherto the idea has only been carried into 
practical execution on the small scale for domestic use. 
It was shown for the first time at Paris, in 1867, and has 
since been exhibited at Vienna. In principle it depends 
upon the cooling and freezing of water by its own 
evaporation in a vacuum—the well-known experiment of 
Leslie. E. Carre arranges his apparatus as follows:—A 
cylindrical vessel consisting of lead alloyed with 5 per 
cent of antimony is half filled with concentrated sulphuric 
acid which can be kept in motion by means of a stirrer 
acting from without. With the upper empty part of the 
vessel is connected on the one hand an air-pump, and on 
the other an ascending tube fitted with a cock and slightly 
bent, so that a flask filled with water may be placed in its 
end, and an elastic band serving for a lute. All the joints 
are very carefully adapted so as to prevent all access of 
air. When the air-pump is set in action the entire air is 
removed from the connedted apparatus, the water evapo¬ 
rates and is absorbed by the sulphuric acid. After some 
time a crust of ice is formed in the flask, which increases 
more and more till the whole, which fills about half the 
flask, is frozen. The author succeeded in forming 340 
grms. of ice in forty-five minutes, 60 grms. of water having 
evaporated. The duration of the operation increases 
when the sulphuric acid grows hot and becomes diluted. 
By the use of litres of concentrated sulphuric acid, 
12 flasks of ice, each amounting to 340 grms., can be 
obtained. The last flask required two hours in freezing, 
and 75 grms. of water were absorbed. The sulphuric acid 
had then taken up one-third of its weight of water, and its 
sp. gr. was i*6. The cost of a flask of ice was 10 pfennige 
(about one penny, English) if the sulphuric acid is not put 
to any further use. In this form the apparatus is exclu¬ 
sively destined for the Carafefrappee,i.c., to cool drinking 
water by means of ice. The writer docs not think the 
machine fit for domestic use, since the smallest entrance 
of air renders it useless, and satisfactory conneCtion- 
materials are not easily met with. Concentrated sul¬ 
phuric acid also is an objectionable article in the house¬ 
hold.* 

(To be continued.) 

ON CERTAIN CIRCUMSTANCES 

WHICH AFFECT THE PURITY OF WATER- 

SUPPLIED FOR DOMESTIC PURPOSES. 

By M. M. PATTISON MUIR, F.R.S.E., 
Assistant Lecturer on Chemistry, Owens College. 

i (Concluded from p. 146.) 

III. Influence of House Cisterns 'upon the Water Supply. 
—There appears to be a somewhat wide-spread feeling 

* Bad. Gewerbz., 1868, 153. Comptes Rendus, lxiv., 897. Dingier 
Polyt. Journ., 77 and 417. 

7 * “ Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends." 
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against the use of cisterns in dwelling-houses, which is, I 
suppose, chiefly due to the fadt that the waste pipe from 
the cistern is generally in conne&ion with the soil pipe 
which carries off the drainage of the house. 

The hurtful sewer gases may thus readily find their way 
into the cistern, and so contaminate the water therein 
stored. On the other hand, however, it may be urged 
that inasmuch as the water in cisterns is frequently 
changed there is no great probability that the water 
actually used for domestic purposes will be, at any rate 
largely, contaminated by sewer gas. I have attempted to 
obtain some definite measurements of the amount of 
contamination present in cistern waters, in so far as this 
may be estimated by the chemical processes at present in 
our possession. 

The method which I have adopted consists in measuring 
the amount of free and of albuminoid ammonia, and the 
amount of nitrogen existing as nitrates and nitrites ; from 
these data we may deduce, at any rate comparative 
measurements, of the purity of various waters. 

In order to prove conclusively, for my own satisfadlion, 
that if sewer gases be absorbed by water their presence 
will be indicated by a marked increase in the quantities 
of ammonia, free and albuminoid, obtained from that 
water on analysis, I carried out the following preliminary 
experiment:— 

A quantity of distilled water, free from ammonia, was 
placed in a porcelain basin, which was covered with 
porous paper, and suspended at a short distance above 
the liquid in a sewer which received the refuse from a 
very large area, chiefly occupied by dwelling-houses, in 
Glasgow. After ninety-six hours the free and albuminoid 
ammonia were estimated with the following results :— 
Free ammonia = o*6o mgm. per litre = parts per million. 
Albuminoid „ =0*54 

It is thus evident that the absorption of sewer gases by 
water causes a marked increase in the quantities of 
ammonia obtained on analysis. 

The method adopted for the estimation of ammonia 
was the well known one of Wanklyn and Chapman : the 
method for the estimation of nitrates was that described 
by Thorpe in the Journal of the Chemical Society for 
June, 1873. This method consists in evaporating the 
water, along with a fragment of ignited quicklime, to a 
small bulk, and then evolving the nitrogen, as ammonia, 
by the adtion of zinc, coated with a deposit of spongy 
copper, at a boiling heat. 

In sele&ing the waters for examination I endeavoured, 
as far as possible, to obtain typical samples ; in this 
endeavour I was greatly aided by the kindness of Mr. 
Macleod, the Sanitary Inspector for Glasgow, who 
obtained for me samples of waters from various houses 
situated in the lower parts of the town. 

The results are calculated as follows:— 

a wooden cistern closed at the top. No. 8. From cistern 
situated just under the slates in a house in a lower locality 
than any of the preceding. No. g. From cistern over 
water-closet in a dwelling-house. No. 10. From cistern 
similar to above. No. 11. From the cistern same as No. g. 
but after stirring up the muddy deposit at the bottom. 
No. 12. From cistern near the slates in a house where 
there had been two cases of fever and where the water 
was complained of. 

Omitting for the present No. 11, it is found that No. 2 
sample yields the highest number for free and for albumi¬ 
noid ammonia, also for nitrates. Now this sample was 
taken from the cistern of a house in which the pipes have 
been recently entirely renewed, and in which the pipe 
leading from the water-closet to the main drain is 
thoroughly ventilated. The water in this cistern is, how¬ 
ever, very rarely used ; for all domestic purposes a supply 
is obtained diredtly from the main ; it would therefore 
appear that sewer gases are slowly absorbed by water 
stored in such a cistern, That this absorptive action 
must take place slowly is evident if we look at the results 
obtained from the other waters. Although many of these 
waters were taken from badly situated cisterns, yet in 
none of them can the influence of sewer gases be distinctly 
traced. We must therefore conclude that the rapidity 
with which the water in the cistern has been changed has 
prevented any appreciable aCtion of the gases upon these 
waters. There are, it is true, slight variations in the 
numbers obtained, but in no case do we find a notable 
increase as compared with water from the main 
pipe. 

The amount of ammonia, &c., obtained from a sample 
of the slimy matter found at the bottom of one of the 
cisterns (No. 11) indicates that a great part of the 
ammonium salts, &c., is concentrated therein ; this 
matter may therefore perhaps exercise a certain beneficial 
effeCt upon the water. 

The general conclusions which I would draw from these 
results are :— 

(1.) That sewer gases are absorbed by water, but that 
this absorption takes place slowly. 

(2.) That in ordinary house cisterns the water is not 
contaminated to any great extent with sewer gases, 
probably because of the short time during which this 
water is allowed to remain in the cistern, and also perhaps 
because of the deposition of part of the impurities in the 
muddy substance which settles at the bottom of the 
cistern. 

The general problem of the influence of the means of 
supply upon potable waters is a very wide one. I offer 
these measurements as a contribution towards its 
solution. 

Table II. 

Ammonia and Nitrates found in Various Samples of Water. 

Free ammonia . 
Albuminoid ammonia .. 
Nitrogen as nitrates and ni¬ 

trites . 

I. II. III. IV. 

0*005 0-085 0 023 *— 

0*092 0*120 0080 0*082 

0-309 0-463 —- 0-321 

Mgms. per Litre = Parts per Million. 

V. VI. VII. VIII. 

0-015 0*015 0*010 0-035 

o*ogo 0*080 0085 0*085 

0-360 0-200 0-258 — 

IX. X. XI. XII. 

0*015 0*075 0*200 0045 

0*070 0*065 0*370 o*ogo 

0*284 0*306 0*414 — 

These samples were obtained from the following 
situations : No. 1. From main pipe. No. 2. From 
cistern in same house, little used. No. 3. From cistern 
in house, similar to No. 2, but water generally used. No. 4. 
From pipe leading directly out of the bottom of cistern 
in well situated dwelling-house. No. 5. From cistern in 
smaller dwelling-house. No. 6. From small cistern 
supplying part of a dwelling-house only. No. 7. From 
public well supplied by Loch Katrine water contained in 

CORRESPONDENCE. 

TREATMENT OF ANTHRACEN OIL. 

To the Editor of the Chemical News. 

SIR> In reply to the letter of Mr. William W. Staveley, 
reviewing my article on this subject in Chemical News 
(vol. xxxiii., p. gg), as I have now made use of the so- 
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called residual method for some time, I may perhaps be 
permitted to speak from experience as to the pradical 
mode of working it. 

Mr. Staveley has very corredly described the result of 

i6g 

my first attempt to work the process on a large scale. I 
obtained a black greasy mass, full of pitch, and sufficiently 
uninviting to the eye. Having pressed a small quantity 
and submitted it to analysis, the result was so satisfactory 
that I was encouraged to make another trial with a second 
quantity of oil.. For this purpose I seleded a perfedly 
clean still, as I judged that the black colour of the deposit 
on the first trial was mainly due to the fad that the con¬ 
densation had been conduded in a still previously used 
for tar distillations, and containing a quantity of pitch at 
the bottom. I now obtained a cake perhaps a shade 
darker in colour than is usually procured from the first 
crystallisation, but leaving little to complain of on that 
score. 

In order to ensure success in this mode of treatment, 
theieiore, care should be taken in the outset to commence 
with a clean still, and the condensation should not be 
pushed too far. The crude anthracen obtained in this 
way is .difficult to filter, but not more so than when the 
oil is distilled, and by proper means the filtration may be 
much facilitated. 

I was under the impression, when I stated that the solid 
residue contained 17 per cent anthracen, it would be fully 
understood by those to whom my article was addressed 
that the crude anthracen had previously been deprived, by 
filtration and pressure, of the oily matters associated with 
it.; and I believe Mr. Staveley, although he finds fault 
with the obscurity of my description, perfectly compre¬ 
hends my meaning. I am pleased to observe that Mr. 
Staveley s results on a small scale, as to quality and 
quantity of anthracen cake produced, are to a certain ex¬ 
tent confirmatory of my own ; and, should time permit, I 
hope hereafter to give further and more exa<5t details ’of 
the process and its results.—I am, &c., 

_ , A. McDonald Graham. 
Turnchapel, Plymouth, 

April 6, 1876. 

VANADIUM FOR ANILINE-BLACK. 

To the Editor of the Chemical News. 

Sir, In the Chemical News (vol. xxxiii., p. 140), in your 
summary of the contents of Reimann's Farber Zeitung 
(No. ix), you quote a letter from the French correspondent 
of that Journal in Rouen, in which he says that aniline- 
blacks. with vanadium are there in use on a large scale. 
This is. doubtless true. I should not have troubled you 
with this letter if your extradl had ended with this state¬ 
ment, but you continue to quote some remarks made by 
the Editor of that Journal on this subject, in which he 
says “ that it must be confessed that the colourists of 
Rouen produce far more novelties than their colleagues 
in all the rest of the world,” and with a spirit of self-depre¬ 
ciation which is eminently characteristic of the English 
you continue—“ If Germany makes such a confession, what 
must England say ?” 

Permit me to say that in this matter of the develop¬ 
ment of the use of “vanadium ” for dyeing and printing 
cotton, woollen, and silk fabrics aniline-black, that neither 
French chemist nor French colourist has had anything to 
do with it. 

The first-published suggestion of the use of vanadium 
for aniline-blacks was made by the late Jchn Lightfoot, of 
Accrington—an Englishman: it was worked out by Robt. 
Pinkney, Esq., of London—another Englishman. Some 
of the. best calico-printers in Lancashire have used vana¬ 
dium instead of copper, in printing aniline-black, for three 
or four years past; and the various salts of vanadium, 
useful for this purpose, have only as yet been prepared on 
a commercial scale by myself.—I am, &c., 

w . Saml, Mellor. 
Magnesium Works, Patricroft. 

[ We quote the following letter from the Textile 
Colourist:— 

“ Sir,—Having read your article on this most curious 
and interesting metal, in the March number of the Textile 
Colourist, with much interest, and in view of the most 
important part which it is destined to play, not only in 
medicines and photography, but eminently in the art of 
dyeing and printing silk, woollen, and cotton fabrics, a few 
words in reference to its recent discovery in greater abun¬ 
dance, and its application to calico-printing, may not be 
without interest to your subscribers, at the same time 
that it records historically the progress hitherto attained. 

“ "We are indebted to Prof. Roscoe for the discovery of 
vanadium in the residues left after the extraction of cobalt 
by the acid process as lately conducted at the works, 
Mcttram St. Andrew’s, Cheshire. 

“Availing himself of the use of our furnaces and uten¬ 
sils which were larger than the apparatus, &c., then at his 
command in the old Owens College, Quay Street, Man¬ 
chester, a quantity of these residues were worked up early 
in the year 1867, and sufficient vanadic acid was made to 
enable him to conduct his exhaustive researches, and to 
determine once and for all the atomic weight and the true 
constituents of the various compounds of vanadium. 

“All the vanadic acid made having been used up by 
Dr. Roscoe in these original investigations early in the 
spring of the year 1870, a larger batch of the residues was 
put into work, and about 100 ozs. of vanadic acid was 
produced—the largest amount of vanadic acid there had 
been in the world up to that date. From this store of 
100 ozs. Prof. Roscoe very liberally placed at our disposal 
about 30 ozs., the rest being required for his further expe¬ 
riments. In December of the same year it was sent up to 
London, to the eminent metallurgical firm of Johnson, 
Matthey, and Co., for sale, and it may be regarded as an 
evidence of the earnestness of purpose with which the late 
Mr. John Lightfoot, of Accrington, conducted his experi¬ 
ments, and watched the advent of any substance calculated 
to advance his discovery of the best method of working 
aniline-black; for there is little doubt that almost irnme” 
diately afterwards he must have procured some vanadium 
oxide from this stock, for whilst in his original specifica¬ 
tion for printing and dyeing fabrics and yarns, and which 
is dated Offober 12th, 1870, vanadium is not mentioned, 
yet in the completed specification of his patent, dated 
April 12th, 1871, only a little over three months after the 
first lot of vanadium oxide was offered for sale, he states 
the fadt that other metals and their compounds than 
copper can be used to form aniline-black, and amongst the 
rest he enumerates the oxide of vanadium ; and in a small 
work by him on aniline-black, published May 1st, 1871, he 
records some interesting experiments made with various 
metals, and in it he states that the best black is obtained 
by the use of vanadium. 

“ It was without doubt because of Mr. John Lightfoot’s 
ignorance cf the marvellous power possessed by the various 
salts of vanadium when brought into contadt with a mix¬ 
ture of aniline hydrochlorate, and the chlorates of sodium 
and potassium, to form aniline-black, that he did not in¬ 
troduce it into the original specification of his patent, but 
between the dates Odtober 12th, 1870, and April 12th, 
1871, he acquired this information when adting under the 
advice of his patent agent, who would inform him that 
the completed specification of his patent could only be an 
amplification of his original specification, but that no new 
matter could legally be introduced into it. Although he 
mentions that vanadium could be used, he does not claim 
its use in his patent. 

“The high price of vanadium oxide—then 60s. per oz* 
and its exceeding rarity were reasons why he would de¬ 

cline to apply specially for a patent for its use in the 
formation of aniline-black; indeed it is on record that; 
about this time he said that by far the best and most pow¬ 
erful agent to use in order to produce'aniline-black was 
vanadium, but that there was not sufficient vanadium in 
the world to supply the wants of one firm of calico- 
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printers, much less the requirements of the whole 
trade. 

“ It was about this date that Mr. Robert Pinkney, of the 
firm of Blackwood and Co., London, requiring a substi¬ 
tute for copper for their marking-ink,—independent of and 
absolutely in ignorance that the late Mr. John Lightfoot 
was at the same moment engaged experimenting on the 
same substance, for the same purpose,—made some ori¬ 
ginal investigations upon the use of the salts of vanadium 
in the formation of a permanent black. He found that 
only a few grains of the chloride of vanadium—say from 
7 to 12 grains for 1 gallon of liquid, consisting of hydro¬ 
chlorate of aniline and chlorate of soda—were sufficient 
for the formation of aniline-black ; and, aCting upon the 
belief that if vanadium was required it would be forth¬ 
coming, he applied for a patent for the use of the salts of 
vanadium in the formation of aniline-black, October 16th, 
1871, and since then hundreds of thousands of bottles of 
marking-ink, called “ Jetoline,” have been sold by this 
firm, in all of which vanadium has been used. 

“At the time of the removal of the Owens College from 
its old premises, Quay Street, to its present palatial 
buildings, Dr. Roscoe very generously gave me all his 
stock of residues from the Mottram Mine, amounting to 
about 1 ton, and at the same time earnestly suggested 
that every effort should be made to obtain supplies from 
some other source, for, he argued, there was the requisite 
furnaces, utensils, and knowledge required to prepare the 
salts of vanadium, and if once a quantity of this sub¬ 
stance, with its wonderful and quite unique properties, 
existed with reasonable probability of further supplies, 
many uses for it must sooner or later be developed. 

“ This advice has been adopted, and in course of time 
control over the only known deposit of vanadium in the 
world has been obtained. 

“ The results have abundantly vindicated the soundness 
of Dr. Roscoe’s advice, and the number of applications 
opening out for this most marvellous substance has de¬ 
monstrated the immense value of original researches, even 
upon substances which may seem to be amongst the rarest 
in nature. 

“ Unfortunately the amount of vanadium found in the 
ore obtained from the deposit named is only a few ounces 
per ton, but as the properties possessed by the compounds 
of this metal are of the most extraordinary and valuable 
character, and as the smallest quantity of it performs a 
great amount of work, it may possibly suffice for present 
wants until other and richer deposits are found. Mean¬ 
while, the many and important uses opening out for the 
salts of this metal in science, manufacture, and arts, mark 
another step onward in that ultimate victory of man over 
nature, which it is his privilege and birthright to assume, 

“ Thanks to chemistry for having enabled us to score 
this additional victory. 

“S. M. 
“ Magnesium Works, Patricroft.”] 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are 
expressed. 

Centigrade, unless otherwise 

Comptes Rendus Hebdomadaires des Seances, de VAcadeviie 
des Sciences. No. 13, March 27, 1876. 

Remark on the Recent Communication of Mr. 
Lockyer on the New Rays of Calcium.—M. C. Ste.- 
Claire Deville.- The curious experiment described by Mr. 
Lockyer in his letter to M. Dumas on the property of 
calcium in presenting two distinct systems of rays 
according to the energy of the batteries applied has a pro¬ 
found interest for mineralogists. In a series of lectures 
which I delivered at the College de France, and of which 

I gave a summary (Comptes Rendus, liv., 782, 880, 949), I 
showed that the eleCtro-positive elements of natural 
compounds do not enter indifferently into such compounds, 
but that some of these bodies belong in a manner virtually 
to a group of minerals marked out both atomically and 
crystallographically, and are, on the contrary, always 
strangers to other even closely approximating groups ; but 
I showed that there exist most frequently between two 
neighbouring groups two minerals belonging respectively 
to each of the two groups, and characterised by one and 
the same basic element, playing this double part, and to 
which I gave the name of limitary or axial body. But of 
all the simple bodies calcium most frequently plays this 
strange part. Is this remarkable property in calcium of 
belonging at once to different types connected with its 
twofold behaviour under the influence of dissociating 
agents ? Will the same hold good with titanium, iron, &c., 
which seem also to play a Protean part in the mineral 
kingdom ? 

Report on a Memoir by M. E. Bourgoin, presented 
to the Academy, and entitled “ Researches in the 
Succinic Series.”—MM. Cahours and Berthelot.—M. 
Bourgoin has studied the conditions under which succinic 
acid may be direCtly converted into malic acid. The ex¬ 
amination of these conditions has led to the discovery of 
two new acids, the oxymaleic and dioxymaleic. 

Study of Stratified Light—M. Neyreneuff. -Judging 
from his experiments on the aCtion of electricity upon 
flames and gases, the author admits that there exist in a 
Geissler’s tube traversed by discharges two forces which 
tend to impress a vibratory movement upon the gaseous 
mass within. He has found in studying the combustion 
of detonating mixtures the most important characteristics 
of eleCtric stratification. The two series of phenomena 
may therefore be assimilated as regards their producing 
cause. 

Photo-micrographic Researches on the Trans¬ 
formation of Collodion in Photographic Operations. 
—M. J. Girard.—The microscopic examination of collodion 
renders it practicable to distinguish the nature of the tex¬ 
ture of the stratum, and to follow the reactions which take 
place in the production of the photographic image. When 
it is of good quality the layer is translucent, colourless, 
the cotton being perfectly dissolved. Among the most 
frequent modifications may be mentioned—First. Old 
collodion which still gives good impressions, but less 
rapidly than is to be desired; it contains liquid globules 
of modified ether. If too alcoholic it has the appearance 
of cellular tissue, and if water is present the fibrillae of 
cotton become apparent in the form of amorphous flocks. 
Second. Collodion which is too thick ; it is intense, but 
without speed of aCtion, having the appearance of a wavy 
cellulo-vascular tissue. This want of regularity in the 
stratum affeCts the distinctness of the impression which it 
ought to receive. 

Communications at a Distance by means of Water 
Courses.—M. Bourbouze.—This paper was deposited 
with the Academy in a sealed packet on November 28, 
1870, and .was now opened and read at the desire of the 
author. The experiments described show that it is possible 
to telegraph to considerable distances without wires ; that 
telluric currents may be substituted for those of the 
batteries generally employed, provided the immersed sur¬ 
faces are duly varied, and that such currents may decom¬ 
pose the solutions of metallic salts. 

Exchanges of Ammonia between Natural Waters 
and the Atmosphere.—Th. Schlcesing.—This paper is 
not suitable for abstraction. 

Sources of Carbonic Oxide: New Method of Pre¬ 
paring Highly Concentrated Formic Acid.—Mix 
formiate of soda with oxalic acid, both dry and in powder. 
On heating in the water-bath one obtains almost the 
theoretical quantity of an acid containing gq per cent of 
aClual formic acid. 
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MISCELLANEOUS. 

The Radiometer.—Current literature, the faithful 
reflex of popular opinion, proves that the general interest 
in Mr. Crookes’s remarkable discoveries concerning repul¬ 
sion by radiation and the mechanical aCtion of light 
continues unabated, notwithstanding the unusual degree 
of publicity accorded the successive researches of the 
discoverer, and the large number of recruits which have 
been thereby attracted to aiddn the subjugation of the new 
territory and report to the less interested bystanders what 
they have seen. Thus in the last issue of the Quarterly 
Journal of Science will be found a report in extenso, with 
illustrations, of the leCture delivered by Mr. Crookes at 
the Royal Institution, alieady briefly summarised by us 
under the heading of “ Weighing a Beam of Light.” In 
Fraser's Magazine, also, there is an appreciative article 
on Mr. Crookes’s discoveries, written in a fairly compre¬ 
hensive and scientific, though essentially popular, manner. 
Indeed almost every periodical addressed to cultivated 
readers has had something to say upon the subject at one 
time 01 another ; and this is true of France, Germany, and 
the States, no less than of our own country. It is not often 
that any discovery gives rise to a mass of criticism so 
large and varied in character as in the present instance. 
In the hands of a philosopher such as Herbert Spencer, 
these criticisms would afford fine illustrations of different 
kinds of bias, and of the errors resulting from each. Mr. 
Crookes in the hands of his critics is somewhat similarly 
placed to the inember eleCt in some borough where party 
feeling runs high. His “ friends” would push him ahead 
faster than he is prepared to go, whilst the other side 
would metaphorically “bonnet ” him and hustle him out 
of sight with as little ceremony. According to the 
Athenceum, Professor Osborne Reynolds in a recent lecture, 
not merely ignored Mr. Crookes’s labours, but re-christened 
the radiometer “ Geissler’s Light Mill,” though the latter 
is in faCt nothing but a Crookes’s radiometer manufactured 
by Geissler, of Bonn. On the other hand, some of Mr. 
Crookes’s friends write as if, before his researches, nothing 
whatever was known of the influence of radiation on 
delicately suspended bodies, and so lay the one they 
would befriend open to the charge of ignorance or 
suppressio veri, though his first paper, read* before the 
Royal Society, is prefaced by a most scrupulously detailed 
list of his predecessors’ researches in the same field, and 
a full acknowledgement of his obligations where such 
were due. Again, many of his well-wishers reason as if 
it were a matter of life and death to Mr. Crookes’s fame 
to maintain that the phenomena discovered by him are 
due to light alone, and that all cause for wonder would 
cease if it were admitted that heat had anything to say to 
them. We noticed how very careful Mr. Crookes was to 
avoid committing himself to any theory when lecturing at 
the Royal Institution, and fully appreciating the intention 
and importance of this reserve, we found space even in 
our brief notice of the leCture, to record the faCt that Mr. 
Crookes styled the force neither light nor heat, but a 
“ function of the refrangibility.” His views on this 
point are very clearly set forth in the Quarterly Journal 
of Science. 

“ The human eye,” says Mr. Crookes, “ by what we 
may term a physiological accident, is sensitive to but 
the central portion of the solar speCtrum ; the part at 
the red end possesses in the greatest degree the property 
of causing the sensation of warmth, and of dilating the 
mercury in a thermometer, and of doing other things 
which are conveniently classed among the effects of 
heat ; the centre part affeCts the eye, and is therefore 
called light ; whilst the part at the other end of the 
speCtrum has the greatest energy in producing chemical 
action. But it must not be forgotten that any ray of 
the speCtrum, from whatever part it is selected, will 
produce all these physical actions in more or less degree. 
A ray in the orange, for instance, if concentrated on j 

Ml 
the bulb of a thermometer, will cause the mercury to 
dilate, and thus show the presence of heat ; if concen¬ 
trated on my hand I feel warmth ; if I throw it on the 
face of a thermo-pile it wili produce a current of elec¬ 
tricity ; if I throw it upon a sensitive photographic 
plate it will produce chemical aCtion; and if I throw it 
upon a radiometer it will produce motion. What, then, 
am I to call this ray ? Is it light, heat, electricity, 
chemical aCtion, or motion ? It is neither. All these 
actions are inseparable attributes of the ray of that 
particular wave-length, and are not evidences of separate 
identities. I can no more split that ray up into five or 
six different rays, each having different properties, tiian 
I can split np the element iron, for instance, into other 
elements, one possessing the specific gravity of iron, 
another its magnetic properties, a third its chemical 
properties, a fourth its conducting power for heat, and 
so on. A ray of light of a definite refrangibility is one 
and indivisible, and these different properties of the ray 
are mere functions of that refrangibility. There is no 
physical difference between heat and light; so to avoid 
confusion, I call the total bundle of rays, which come 
from a candle or the sun, radiation.” 

Perhaps fully one-half of the voluminous correspondence 
on Mr. Crookes’s discoveries would never have seen the 
light if the writers had been possessed of that small 
modicum of modesty or self-mistrust necessary to make 
them doubt whether their own intellectual calibre was 
such that they knew more of the subject by intuition than 
another man, a gold medallist of the Royal Society, did 
after many months’ laborious and indisputably skilled 
research. Had they asked themselves that question, the 
public would have been spared many folios of turgid 
truisms, and themselves the shame of advancing theories 
which had been disproved by experiment perhaps years 
before. A week or two ago a letter, written evidently in 
the highest possible spirits, appeared in the columns of a 
contemporary, announcing that, interesting and important 
as Mr. Crookes’s researches were, his alleged discovery of 
the mechanical aCtion of light had been anticipated by 
some forty years. We need hardly remark that if the 
writer of the letter had read Mr. Crookes’s resume of pre¬ 
vious investigations, he would have found the experiment 
referred to duly recorded, though it affeCts as little the 
question of priority as Puck’s offer to “ put a girdle round 
about the earth in forty minutes ” does the originality of 
the modern system of laying submarine telegraph cables. 
So long as poor human nature remains what it is, and 
what it ever has been, it is hopeless to expeCt that dis¬ 
cussions on a new discovery will be conducted without 
animus and upon merits alone. Lord Brougham, writing 
in the Edinburgh Review, likened Dr. Young’s hypothesis 
of the undulatory theory of light to “ the unmanly and 
unfruitful pleasure of a boyish prurient imagination, or 
the gratification of a corrupted and depraved appetite.” 
Public opinion no longer admits of such unbridled license 
in criticism as this, but that the snake though scotched 
retains his venom fangs, the tone of some criticisms of 
Mr. Crookes’s labours clearly proves. Some allowance 
should undoubtedly be made for disappointed physicists. 
As remarked in Fraser's Magazine—“ The general surprise 
was not lessened by the faCt that the announcement of 
this mechanical aCtion of light came from an unexpected 
quarter ; for although Mr. Crookes, as the discoverer of 
thallium and as an original investigator, was well known 
even outside scientific circles, the public at large would 
have rather looked for an announcement of this character 
from one of the more popular exponents of science whom 
they had delighted to honour.” Prof. Huxley has likened 
the progress of science to that of a nail in the wheel of a 
coach, since to one sitting on the coach, and regarding 
the nail alone, the movement appears at times to be retro¬ 
grade in character, although to one standing afar off each 
part undoubtedly shares in the general progress of the 
whole. We may expand the simile, and remark that it is 
not the big wheels which lead and guide the coach. 
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Some of our most popular scientific men have to be 
content with the part of the big wheels, for, to quote 
Dry den,— 

“ They like the hindmost chariot wheels are cursed, 
Still to be near, but ne’er to be the first.” 

It is nevertheless somewhat unjust to Mr. Crookes to 
regard his researches in a captious and unfriendly spirit, 
merely because he happens to be an original and success¬ 
ful investigator.—Engineering, April 7. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Methyl-Aniline Violets.—Can any of your readers kindly inform 
me where, in this country, methyl-aniline violets, discovered by M. 
Lauth, and a violet discovered by M. Hauffmann, of Berlin, and 
referred to by M. Cornil in Arch, de Physiologie, is to be procured, or 
an account of the method of preparing it found ?—Delta. 

MEETINGS FOR THE WEEK. 

Monday, 24th.—Medical, 8. 
- Society of Arts, 8. Cantor Ledtures. “ Wool Dyeing,” 

by George Jarmain. 
Tuesday, 25th.—Civil Engineers, 8. 

- Royal Institution, 3. “ Comparative Geology and 
former Physical Geographies of India, Australia, 
and South Africa,” by Prof. P. M. Duncan, F.R.S. 

- Anthropological, 8. 
Wednesday, 26th.—Society of Arts, 8. “ The So-called Deposits of 

Onyx near Mexico, and their Value as a 
Decorative Material in this Country,” by W. 
Eassie, C.E., F.L.S., F.G.S. “ Sericiculture 
in Australia,” by Mrs. Bladen Ndill. 

- London Institution, 12. (Anniversary.) 
- Geological, 8. 

Thursday, 27th.—Royal, 8.30. 
- Royal Institution, 3. “ On Voltaic Electricity,” 

by Prof. Tyndall, D.C.L., LL.D., F.R.S. 
- Royal Society Club, 6.30. 

Friday, 28th.—Royal Institution, 9. “ Physiology of the Nervous 
System of Medusae,” by G. J. Romanes. 

- Quekett Microscopical Club, 8. 
Saturday, 29th.—Royal Institution, 3. “ On the Present Relations 

of Science and Philosophy,” by Prof. W. K. 
Clifford, F.R.S. 

-- Physical, 3. 
- Zoological, 1. (Anniversary.) 

Errata.—In Table III., page 154, col. 2, line 16 from top, for “ c c. 
of cyanide consumed” read “ c.c. of cyanide consumed when no 
NH4C1 was present34 8—34'9; mean 34'85.” In Table IV., page 
154, col. 2, line 33 from top, for “ c.c. of cyanide consumed” read “ c.c. 
of cyanide consumed when no NH4N03 was present:—34*8—34^9 ; 
mean 34-85.” Page 160, col. i, line n from top, for “ Mr. W. Jowage” 
read “ Mr. W. Gossage.” 
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LECTURE ARRANGEMENTS AFTER EASTER, 1876. 

Hour, Three o’clock. 

Professor P. M. DUNCAN, F.R.S.—Four Ledtures on the Com¬ 
parative Geology and Former Physical Geographies of India, 
Australia, and South Africa; on Tuesdays, April 25 to May 16. 

Professor TYNDALL, D.C.L., LL.D., F.R.S.—Seven Ledtures, 
on Voltaic Eledtricity; on Thursdays, April 27 to June 8. 

Professor W. K. CLIFFORD, F.R.S.—Two Ledtures on the 
Present Relations of Science and Philosophy ; on Saturdays, Aprill29 
and May 6. 

Professor W. G. ADAMS, F.R.S.—Three Ledtures on some of 
Wheatstone’s Discoveries and Inventions; on Tuesdays, May 23 to 
J une 6. 

FREDERICK J. FURNIVALL, Esq.—Two Ledtures on Chaucer; 
on Saturdays, May 13 and 20. 

Three Ledtures on Saturdays, May 27 to June 10. 

Subscription to all the Courses, Two Guineas; to a Single Course, 
One Guinea or Half-a-Guinca. 

The Friday Evening Meetings will be resumed on April 28th, 
at 8 p.m. Mr. G. J. Romanes will give a Discourse on the Physiology 
of the Nervous System of Medusae, 9 p.m. The following Discourses 
will probably be given by Professor Gladstone, W. Froude, Esq., 
C. T. Newton, Esq., J. F. Moulton, Esq., Sir J. M. Lubbock, and 
Professor Tyndall. To these Meetings Members and their Friends 
only are admitted. 
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FOR SALE. 

CHEMICAL WORKS AT WHITECROOK, DALMUIR, NEAR 
GLASGOW. 

o be Sold (under the Direction of the High 
Court of J ustice) by Public Roup, within the Faculty Hall, Saint 

George’s Place, Glasgow, on Wednesday, April 26, 1876, at 2 o’clock 
in the afternoon. 

Tr.e Whitecrook Chemical Works of the British Seaweed 
Company (Limited), situated upon the Forth and Clyde Canal, with 
the ground connedted therewith, and whole Engines, Machinery, 
Boilers, Retorts, Pans, Vitriol Chambers, Chimneys, and whole 
other Movable Plant, and Buildings on the ground, including 
Apparatus of the most approved construdtion for the manufadture on 
a large scale of Sulphuric Acid, Carbonate, Chlorate, Muriate, and 
Sulphate of Potash, Caustic Soda, Refined Brimstone, Iodine, Bro¬ 
mine, Iodide and Bromide of Potassium, &c. The Works have 
unusual facilities for water carriage, and are near to the Dalmuir 
Station of the North British Railway Company, by which there is 
diredt communication to all parts of the United Kingdom. The 
ground connedted with the Works extends to 8 acres and 10 and 7-ioth 
poles (more or less) subjedt to a feu duty of £149 13s. Entry imme¬ 
diately. 

For further particulars apply to H. J. C. F. Woodhouse, Public 
Accountant, 14, Warwick Court, Holborn, London; to J. N. Cuth- 
bertson, Chemical Broker, 29, Bath Street, Glasgow, Official Liquida¬ 
tors of the British Seaweed Company (Limited) ; to Bannatynes, 
Kirkwood, and McJannel, Writers, 145, West George Street, Glasgow ; 
to William A. Crump and Son, Solicitors, 10, Philpot Lane, London, 
E.C.; to Chauntrell, Pollock, and Mason, Solicitors, 63, Lincoln’s Inn 
Fields, London, W.C.; or to Balfour and Paterson, Writers, 138, 
Hope Street, Glasgow, the latter of whom will exhibit the Titles and 
Articles of Roup. 

Young Man (20 years of age), at present 
with a Pharmaceutical Chemist, is anxious to obtain a Subor¬ 

dinate Post in a Laboratory, w-here, in addition to a small salary for 
his services, he would have facilities for further prosecuting his 
studies. Passed first class advanced Science and Art Department 
last May. Disengaged at the end of next month.—Address, W. H., 5, 
George Street, Grantham. 
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Messrs. Mawson and Swan require the ser¬ 
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ELECTRICAL PHENOMENA. 

The Alleged Etheric Force. Test Experiments 

as to its Identity with Induced Electricity. 

By PROF. EDWIN J. HOUSTON and 

PROF. ELIHU THOMSON. 

Phenomena. 

in the reverse direction for the re-establishment of elec- 
trical equilibrium in the cores of the magnet, consequent 
on the discharge of the wire itself , the wire and the cores 
of the magnets bearing the same relations to each other 
as the inner and the outer coatings of a Leyden jar. 
Here, then, we have all that is necessary for the produc¬ 
tion of the so-called etheric effects, apparent non-polaritv 
included. J 

In order to prevent the possibility of a charge of any 
tension remaining in the coils of wire on the interruption 
of the cuirent, we arranged the following experiment:_ 
A battery of eight cells was divided into two sets of four 
cells each, as shown in Fig. 2. The sounder magnet m, 

Since the experiments of Mr. Edison are still believed by 

some to demonstrate the existence of a force hitherto 
unknown, we submit the following considerations, 
together with experiments, which we believe to be crucial 
in establishing the identity of the supposed new force 
with inverse currents of induced electricity. The alleged 
necessity for the assumption of the new force being based 
on its asserted lack of polarity, we propose to show how 
two opposite phases of the so-called new force may 
neutralise each other, thus conclusively establishing its 
polarity. 

In order to show that, in Mr. Edison’s experiments, 
inverse electrical currents must necessarily exist, notwith¬ 
standing the faCt that the manifestations occur only at 
the opening or breaking of the circuit, we will discuss his 
typical experiment in detail. In Fig. 1, we have the 

well-known arrangement for the production of the alleged 
new force. On the completion of the circuit, the battery 
current flows as shown by the arrows, and m becomes a 
magnet. On breaking the connection as at k, the so- 
called etheric force is manifested at the points p, in the 
dark box. It is evident that the above embraces all the 
essentials of Mr. Edison’s experiments. When a battery 
current flowing through a considerable length of wire, is 
interrupted by breaking contaCt as at k, a bright spark of 
appreciable length is seen at the break (k). This spark 
is due to the extra current, and indicates a great increase 
of eleCtrical tension in the wire, the discharge occurring 
through an appreciable air-space at k. It will be seen 
that the wire around the magnet is at the moment of 
breaking contaCt, charged with electricity of considerable 
tension (extra current), positive or negative, according to 
the direction of the battery current. In Fig. 1, since the 
magnet wire is connected with the positive pole c of the 
battery, the charge in the wire will be positive, and a 
negative charge will be accumulated on the general con¬ 
ducting surface of the battery, which thus aCts in part to 
condense the negative charge. This state of tension at 
ohee disappears on the discharge of the extra current. 
Tne extra current is not produced until the circuit is 
broken,- and its discharge takes place when the wires have 
been appreciably separated, as shown by the spark. At 
every break, therefore, the wire surrounding the core of 
the magnet accumulates a static charge of considerable 
tension, which is rapidly discharged. This charge, acting 
by induction on the core of the magnet, induces in it, and 
in all ‘metallic masses in .connection therewith, a flow’or 
charge in one direction, while the tension in the wire is 
increasing, followed instantaneously by a flow or charge 

used in this experiment, was connected as shown, i.e., one 
end of the coils with the positive pole of the left hand 
battery, and the other end to the negative pole of the 
right hand one. An interrupter placed midway between 
the remaining poles of each battery furnished the neces¬ 
sary breaks, as at k. Under these conditions we could 
obtain no appreciable spark in the dark box at p. In this 
experiment the magnet is placed so as to occupy the 
exaCt middle of the circuit, one-half the wire in the coils 
being influenced by that part of the extra current which 
produces a positive charge, and the other half by that 
which produces a negative one. When thus arranged the 
indudive effects of the extra current being equal and 
opposite, neutralise each other, and hence no induCtive 
spark appeals in the dark box p. In this experiment 
thorough insulation of the batteries, key, and connecting 
wires, is necessary, in order to secure an equal division of 
the effective circuit. 

The absolute necessity for the equality of the twa 
divisions of the circuit and of the neighbouring conducting 
surfaces, in the above experiment, is shown by connecting 
any part of the circuit with a conducting surface, as, for 
instance, a mass of metal, or even the body of the experi¬ 
menter, when sparks at once make their appearance at p 
The mere approach of the person, without contact with 
any conducting surface near to any part of the circuit, or 
to either of the batteries, is followed by a similar result. 
In this connection it ijs evident that any inequality in the 
metallic surroundings of. the halves of the circuit is 
sufficient to cause irregularity in the results. So neces¬ 
sary is the equal division of the conducting surfaces, that 
even the use of an ordinary telegraphic key at k is’suffl- 
cient to introduce unequal metallic surfaces into the 
circuit, and so derange the experiment, and we would 
therefore suggest that the breaks be made by the con¬ 
ducting wires themselves. If the battery be unequally 
divided, sparks are seen in abundance in the dark box ' 

To test the question of the polarity of the alleged new 
force, the following experiment was devised •_The 
battery terminals were conneded respectively with one 
end of the coils of the magnets m and m' which were 
exaCt counterparts of each other. The circuit was com¬ 
pleted through the interrupter k, connected with the two 
remaining ends of the coils. Wires a and a' were pro 
vided for connecting the cores of the magnets with the 
dark box p, at pleasure. When the wire a was connected- 
with p, sparks were seen in the dark box, in breaking the 
contaCt at k , similar sparks were seen tvhere the wire' 
from a' was alone connected. When both a and d' were 
connected with the dark box no spark could be obtained. ’v* 

In the foregoing experiment it is evident that the 
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polarity of the extra current produced in M is the opposite 
of that in m', representing, as they do, the positive and 
negative poles continued from the battery. Under these 
circumstances the induced charges in each core being 
opposite, neutralise each other, and no spark is seen. 
Since, however, contact of a or a' with M or m' singly gave 
all the so-called etheric manifestations, and that when 

both were connected no spark was obtained, it is clear 
that in this experiment is presented unquestioned evidence 
of that polarity which has apparently been wanting, and 
which want has thus far furnished the only grounds for 
the assumption of the discovery of a new force. 

That the non-appearance of the spark at p was due to 
an exadt neutralisation of the two opposite phases of the 
“ etheric force,” is shown by bringing any condudting 
surface, as the finger, into contadt with any part of the 
circuit, as at b or b\ when sparks at once appeared at p. 

We found that it was not necessary to employ cores 
surrounded by coils of wire to produce the so-called 
etheric force. We note the following experiment:—A 
hollow-cylinder of non-condudling material as a test-tube 
wks edvered on; the outside with a sheet of* metal. A 
tfi.fct^Uic bar was placed inside the tube, and from it a 
WlreAvas'led to the dark box. On connedUng the exterior 
ftfetal surface with almost any portion of a long battery 
circuit, which was interrupted, sparks were seen in the 
dark box at every break. These sparks possess all the 
properties claimed for the " etheric ” sparks. Iri this 
case no person at all familiar with electrical induction 
would for a moment question the true origin of the sparks 
seen in the dark box. 
' Metallic coatings are not necessary to produce the 

effects just described. In the following experiment We 
nue 

replaced them by liquid surfaces In a tumbler partly 
filled with slightly acidulated water, a test-tube is placed, 
also filled with acidulated water. The wire w, connected 
with the battery wire b, interrupted at k, is inserted in 
the test-.tu.he., The wire s, in connection with the dark 
box, dips into the liquid in the tumbler. On interruption 
of the circuit, sparks appear at the dark box p. Comment 
is unnecessary. 

It may l?einteresting to state that the foregoing experi¬ 
ments were thought out in accordance; with the known 
laws of electricity, and the results fully confirmed our 
expecTations, It is hoped that the foregoing experiments 
will have established still more decidedly the fact that all 
the tuailifes tat ions classed as '*etheric ” are due, solely to 
inverse currents of induced electricity. 

NOTE ON THE FORMULA OF ALCOHOLS. 

By WILLIAM ODLING, M.A., F.R.S. 

The accompanying table presents the formulas of thirty- 
three alcohols. Of these, eight only are expressed by 
four-line formulae, the remainder by three-line and two- 
line formulae. Moreover, in order to manifest the rela¬ 
tionship of the several formulae to one another, the majority 
of them are written more cumbrously than would suffice 
equally well to exhibit the constitution of the several 
alcohols individually. Thus the formulae of the two pri¬ 
mary butylic alcohols, or propyl-methol and pseudopropyl- 
methol, would commonly be written (HO)H2C.C3H7 and 
(HO)H2C.CH(CH3)2, corresponding to the formulae for 
the butyric and isobutyric acids, H02C.C3H7 and 
H02C.CH(CH3)2, respectively. The formula for secondary 
butylic alcohol, or ethyl-methyl pseudol, would be written— 

(HO)HC 
C2IL 
C IT 

corresponding to that of ethyl-methyl ketone— 

OC 
c2h5 
c h3 

while the formula for tertiary butylic alcohol, or trimethyl 
kathol, would be written (HO)C.(CH3)3. Of the thirty- 
three alcohols represented, seven are referable in some way 
to meso-paraffins. In the formulation of these seven alco¬ 
hols it has been preferred to denote the differently consti¬ 
tuted radicals by index letters rather than to use more 
complex formula. In four of these seven formula, how¬ 
ever, there occurs only the radical pseudopropyl,— 

C3IV or -Hcj£^3 

(more commonly called isopropyl), and in a fifth only the 
homologous radical, pseudobutyl,- 

or -HC 
C2H, 
c h; 

the secondary radicals derivable from the normal paraffins, 
propane,— 

| CH3 

CH^ _ i 
and butane,— 
bagSi'L 

H 
cfCzH5 

:C (C Hv 

respectively. In the other two fdrmula there occur 
spedively the primary and tertiary radicals, isobutyl,— 

** • • 
(CH2 — 

re- 

C4Hy or 

and katabutyl,— 

HC -{ CH3 or — H2C.CH | p|J3 
lCH3 

23 

iiteqa 
a a KOI . 

s nine 

C4H9k or - C 

m 

'CH=> 
CH3 

(fCH3 

VfJ{ 

srlj 
07 

'nr 1 

qq* 

derivable both from the iso-paraffinp-^ 

HC CH3 

fcGHt 
or isobutane. 

It is to be noticed that the formulae for all the several 
alcohols are constructed on the type of the formulae of the 
several paraffins, normal, iso-, neo-, and meso- respectively, 
(Vom which the alcohols are formed by substitution of 
hyd,roxyl, OH, for hydrogen. 

The homologous iso-primary alcohols are derived from 
a typical iso-primary alcohol; and this typical iso-primary 
alqqhol is derived from the normal secondary plcohol, as is 
the iso-paraffin from the normal paraffin 

(CH2(OH) 
HCJCH, 

(ch3 

f.CH3 
as IIC - CH 

(OH 
from HC \ CH 

(CH 

W 

(CH 
from IIC 

.s; 

3 

3 

(H 
CH, 

1ch3 

or 
l prr 

(H0)H0:.^3. 

\f: l r - . 

or 

i Larne yd 

TT p f CH, 
K^iCH3. 

:• w. k s 
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Similarly, the homologous neo-primary alcohols are 
derived from a typical neo-primary alcohol; and this 
typical neo-primary alcohol is derived from the iso-tertiary 
alcohol, as is the neo-paraffin from the iso-paraffin :— 

C- 

CH2(OH) 
ch3 
ch3 

ich3 

as C- 

CH: 
ch; 
ch; 

1 C H : 

from C - 

OH 
CH3 
CH, 
ch3 

from C- 

'H 
CH, 
ch3 

Ich3 

or (HO)C 
fCH, 
ch; 
ch; 

or HCi 
ch3 
ch3 
ch3 

Except for the use in a perfectly definite sense, and in a 
few instances only, of the index letters 7r, it, and k, as above 
referred to, the whole of the thirty-three alcohols are ex¬ 
pressed by comparatively simple formulae, which manifest 
their constitution fully, in symbols intelligible, without any 
new convention, to everyone. 

NEW PROCESS FOR PREPARING SULPHO- 

^CONJUGATED ACIDS. 

By M. CH. GIRARD. 

The preparation of sulpho-conjugated acids requires in 
most cases the use of fuming sulphuric acid, or of a mix¬ 
ture of such with common sulphuric acid concentrated to 
66° B. The presence of the fuming or Nordhausen acid 
is necessary to obtain disulphoconjugated compounds, 
and those of a higher degree. We may replace with 
advantage—both as regards cost, facility of working, and 
amount of yield—the Nordhausen acid with anhydrous bi¬ 
sulphate of soda, either alone or mixed with variable 
quantities of the ordinary sulphuric acid of commerce. 
One of the chief advantages of the anhydrous bisulphate 
of soda lies in its mode of decomposition during the 
reaction, which has the effedh of gradually setting at 
liberty anhydrous sulphuric acid. The author has pre¬ 
pared, by heating under pressure, and at temperatures 
varying according to the nature of the substance to be 
obtained, a mixture of anhydrous bisulphate of soda, con¬ 
centrated sulphuric acid of commerce, and carbides of the 
aromatic series, such as benzin, toluen, xylen, and their 
homologues, naphthalin, anthracen, phenol, cresylol, 
quinons, and anthraquinons ; with alkaloids such as 
aniline, diphenylamin, and their homologues, the operation 
may be performed at the ordinary pressure. 

To obtain the disulpho-conjugated acids of benzin he 
heats under pressure for four hours to 200° to 250° a mix¬ 
ture of— 

Crystallisable benzin . 10 kilos. 
Anhydrous sulphate of soda .. 15 ,, 
Commercial sulphuric acid .. .. 25 ,, 

The excess of the salt of soda may be removed either by 
exhausting with 3 or 4 litres of alcohol, or by letting the 
mass drain exposed to the air ; the sulpho-conjugated acids 
being deliquescent, flow away, whilst the salt of soda 
remains in the funnels in a crystalline state. The excess 
of sulphuric^ acid is easily removed by neutralising with 
lime, filtering, and evaporating. To prepare the salt of 
soda he employs either the sulphate of soda collected or 
the carbonate of soda, filtering to separate the calcareous 
precipitate, lhe solution, evaporated to dryness, yields 
the soda salt, which latter, on heating to 240° with double 
its weight of potash, yields resorcin. To obtain the sulpho- 
conjugated acids of anthracen or of anthraquinon he heats 
under pressure between 260° and 27o°for five to six hours, 
at 66° B.— 

Anthraquinon. 
Anhydrous bisulphate of soda 
Commercial sulphuric acid .. 

10 kilos. 
12 „ 

40 

The treatment to remove the excess of the salt of soda 
is the same as that described above ; or the mixture may 
be diredtly neutralised with lime, the salt of lime decom¬ 
posed by a salt of soda, sulphate or ci.ibonate, and the 
sulphate of soda may be separated by cry stallisation from 
the soda salts of the sulpho-conjugated acid. 

The disulpho-anthraquinonate of soda, heated with 
double its weight of potash, soda, or a mixture of the two 
alkalies, is transformed into alizarin.—Bull. Soc. Chim.de 
Paris. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 167.) 

Such machines have been recently made by Eigel and 
Lesemeister, of Cologne. The duty of a machine of the 
kind described must, on the supposition that the sulphuric 
acid expended is recovered by means of concentration, be 
estimated at a very high rate. From a calculation which 
certainly was only approximate it would appear that 
17 kilos, of ice are produced per 1 kilo, coal used in con¬ 
centrating the acid. If, in the continuous a&ion of the 
apparatus, the concentrated acid running off could com¬ 
pletely exchange its heat with the dilute acid to be intro¬ 
duced, the effedt would be greater by one-third. This 
result considerably exceeds that of the ammonia machine. 
The manufacture of ice on this principle would offer 
certain advantages if the apparatus were differently 
arranged, since in its present form it is not suitable for 
lump ice. Perhaps instead of pure water a saline solution 
might be evaporated, which would be cooled down far 
below zero, and into which, as in other machines, vessels 
containing water might be plunged, and the latter might 
thus be indiredly frozen. The air-pump would require 
to be put in aCtion only once in order to exhaust the air 
of the internal space. To open it would be needless, 
since the sulphuric acid can be introduced, and removed 
by means of pumps. 

III. Production of Cold by Expansion. 

If a gas is compressed the mechanical power applied is 
converted into heat and the temperature rises. If equal 
volumes of different gases at a similar initial pressure are 
compressed to the same extent, a gas of lower specific 
heat increases in temperature more than one of higher 
specific heat, and that in a potentiated manner since its 
particles, in the first place, assume a higher temperature 
by an equal increment of heat, and secondly, since the 
hotter gas possesses a greater tension and opposes more 
resistance to compression, whence more heat is evolved. 
Different gases of equal initial temperature and tension, 
when compressed to an equal volume, not only attain 
unequal temperatures, but unequal pressure. The follow¬ 
ing table shows in what proportion atmospheric air of 
mean tension increases in temperature if compressed at 
an initial temperature of 20° C. 

Pressure in atmospheres.. 1234 
Temperature .20 85 130 163 

If a hot compressed gas is allowed to re-expand, always 
under full pressure, the heat is transformed into mechani¬ 
cal power, and a fall of temperature ensues in the same 
measure as the rise during its compression. If a hot and 
compressed gas is cooled down and then expanded, it fafls 
below the initial temperature, and very great degrees of 
cold can be attained. Thus air a*- 2, 3, 4 atmospheres, 
cooled down to 30° C., and allowed to expand to 1 atmo- 

* “ Berichte iiber die Entwlckelung der Chcmischen Industrie 
Wau'end des Letzten Jahrrv-nends." • • 



Chemical News, i 
April 28, 1876. 1 On Systematic Nomenclature. 

sphere yields respectively the temperatures of -250, _«• 
' C< “Z® Pre‘suPPosed that the air, like steam in an 

S fh outwardly ; if it rushes into an empty 
i e. emPeiature of the whole mass experiences no 

renril Tu u ^ loSt hy the initial expansion is 
reproduced by the impact of the molecules against the 

smaller tl^ ye&Sel If tbe air drives before it a pressure 
smaller than corresponds to its own tension, <?.«• if 
hawng been strongly condensed in a receiver, it escapes 

sta?e!lheKPen a£ ltsLfa11 in temperature is less than as 
stated above. On these principles depends the applica¬ 
nt).. of air to the production of cold and the preparation 
^ ice, 

(To be continued) 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April 20th, 1876. 

Professor Andrews, F.R.S., in the Chair. 

ling meeting had been A—he minutes of the preced 

namesc ®onfirm?d>’ and the presents announced, the 
Hannah MeSSrS' h ^avidson> D- H. Richards, and W. J. 
O’Sulliv^61^ rfa<r> tbe ^rst time. Mr Cornelius 

duly ele^ FeUowf of°the T™ t*1-°ted for and 
been read" e third time. Societyafter the,r "antes had 

A,MrfdePuPn’ l°l‘, tU of Sulphuric 

readT; fh;tr '^e ,neSEWL a"d Dr'.W- SQ»I™, was 
the history ol ' The, speaker, after giving a sketch of 

these Dr. Odling’s system did not provide names. He 
considered Schorlemmer’s arrangement of the paraffins 
unsatisfactory and unscientific, and in its place he would 
propose to divide them into three groups, represented by 

Lnd CfrerH f0rrl!B cH2(C»H2„+i)2; CH(c;H2S+i)3; 
i,- 1 ^nti2n + i)4 respectively, the various members of 

which could be distinguished by the letters of the Greek 
alphabet in the manner before explained. He desired to 
see some system of nomenclature which would not only 
serve to distinguish isomeric compounds, but would assi- 
mdate the different series as much as possible. The one 

e had proposed served to indicate the position which the 
isomeiic compounds occupied with reference to their phy¬ 
sical properties. ' 

Dr. Odling said that he had, in the first place, to ex¬ 
press both his appreciation of the friendly tone of Dr. 

rmstrong’s criticism, which he would endeavour to 
imitate in his reply, and also his obligation to him for 
bringing the subject forward. He objected himself to 
Dr. Armstrong’s proposal, that it dissociated stridly 
analogous alcohols by assigning to them a difference of 
prefix, whilst it associated with one another by an identity 
of prefix alcohols of the most diverse character, normal 
and iso- primary, secondary, and tertiary. It moreover 
dissociated the alcohol from the acid and paraffin into 
which it was oxidisable and reducible, by a difference of 
prefix, and accorded a common prefix to those which were 
not so related to one another. He considered the ar¬ 
rangement of isomeric bodies according to their boilin°-- 
points to be inapplicable in the case of isomerides, in¬ 
cluding (say) aldehyds, ketones, olefine alcohols, olefine 
ethers, olefine oxides, &c., without prior classification of 
the isomerides according to their several characters, and 
similarly with regard to normal and iso- primary, secondary, 
and tertiary alcohols. He objected, further, that any J|j a 1 ' A opCdACrj dlLCx 

their process °f ®ul,p!\uric ^[d’ Scribed I seeming consistency in Dr. Armstrong’s*serUtion of'a.\co- 
ordinary snip1?PJt:] Vthe anh,ydride* The vapour of hols was dependent on this sedation being conducted 

. . 1 lc acia is passed through a whit-p.hnh according tn o _c_...>■? platinum ui'be'l aCid ‘S Pasaed through a white-hot 
Lse^imo watLhereby “ ls. al™st completely decom¬ 

according to a special artificial system which it was as¬ 
sumed would coincide with the seriation by boiling-points • 
nnf urfiiVEi U i:_\_. _ i i i i ° r . ’ 

posed into waten:;;7n ;n^ u tompi«eiy aecom- ume would coincide with the seriation by boiling-points ; 
mixed gases, aftnaJL- ’ .1 u.rouf anbydnde : the ut which he (Dr. Odling) contended would not accord, un- 
dense the greatP?f® thr?a leaden worm to con‘ [ess, for example, the relationship between similar primary 
dehydrated in a 1,P°ffe comPletely but>l1 and propyl derivatives were reversed in the case of se- 
a stream of coni * Y fiIled .WIth coke, over which condary butyl a: ‘ a stream of conLratT7 j. 
trickle. Thedry£arfldnSfUJfhuriC ac,d IS. allowed to 
hydride is now P,fd [hroLh nffp and sulphurous an- 
low redness, and d thr°Ugh Platinum tubes heated to 

anhydnde, which tondensed ; 
bottles, 

The Chairman th._j . 
a remark of theirs d be aufh-?rs’. and>-m allusl0n t0 

. and propyl derivatives, and unless, whilst 
some alcohols differed from their progenitors in boiling- 
point by about 20° C., other alcohols—derived in precisefy 
the same way—differed from their progenitors in boiling- 
point ^ by about 40° C. For his own part he considered pumice, when thease£, rparnrnJ? s f platinised . f,---- ^ mS own pan ne considered 

‘ ‘ ! j ^-combine to form sulphuric that the a (3 y system of notation was applicable only as a 
Condensed m a senes of Woulfife’s 1 —-.... - -y ** * 

, , . , , !n the difficulty 
sulphuric anhydnde en mixed ; h 
the case of a mixtur; | , 
bomc anhydride, the prL;j__ , u 
most enormous pressuu t , . n even at a 
to o" C. the carbonic adrid " 1° the ‘emPerature ■p. . _ aride was condensed. 

air 
of condensing 

said that, in 

temporary expedient in the case of compounds in the 
course of being assimilated into the body of investigated 
and systematised substances. He believed Dr. Arm¬ 
strong’s formulas for the alcohols to be confusing, in 

, - — , resped of the number and variety of indices employed ■ 
i equal volumes of air and car- | to be cumbrous out of proportion to the information 

afforded with regard to any particular alcohol; and to fail 
in indicating the close mutual relationship of some, and 

Dr. Armstrong remuThJ^ L'on^nsea- I 5® rgre^t mu.tual ^nation of other isomeric alcohols, 
of the Nordhausen acic_ b authors had spoken He further objeded to Dr. Armstrong’s proposal with re- 
dride in sulphuric acid?* -°f SulPhuncJ anhy- ??rd t0 th<f nomenclature of isomeric acids. To designate 
compound, which yield, J? reality a definite these acids as primary, secondary, and tertiary, was to 
responding chloride. I& ?r a ?nd a f®, a Cor' fU?ef -he ab.°ve epithets in an entirely different sense from 
sulphuric acid. ?ht PerhaPs be calIed Pyro- that in which they are applied to alcohols. In this last 

In reolv to an observa , „ „ „ sense all acids are primary, and their varieties are de- 
said the Nordhausen acidF Spiller, Dr. Squire pendent on the variety of paraffin from which they are de- 
strengths, but all the sand\‘n ®°.hem,a ™ °f *7° "ved,; moreover, inconvemence would result from referring 
sp. gr. considerably below’ he had examined had a alcoliols t:o a mono-carbon alcohol, and the acids to S 

The adjourned discussitd n. . dicarbon acid. As regards his own proposals, Dr. Odling 
“ On Systematic Nomenclut? JrmStr°ngls PaPe.r> “n‘efnded tha‘ th; reference of the known paraffins to 

The Author said he migb Proceedfd wlt,h- fm r types was perfedly well established, and that any fa- 
a few additional remarks. ihap,'bfe alIo™d *° mak« ”1’la‘,mode designating the different isomeric paraffins 
scarcely been able to do j*6. ,aJ* ““‘.'"g he had fhould >adieate to which of these classes the paraffin be- 
chiefly from want of diagrarf,^, 3 PaP?r- ^”«ed> andf that ^ Pre.fix s“eh as ■■ iso >■ applied to the 
had now prepared, and froc . “ at ' fTbese h.® ™ „Tb^d ‘ ® clfss of th,ese paraffins should be 
would be evident that in the L:Zr '°L u n h^i JU exTus,ve‘y the”’ and t0 th?ir derived al“- 
several isomeric iso- neo- ' ‘ e ‘tS th?re would be hols, ab'.nyds, acids, &c. He recognised fully that any 

1 ’ ’ meso-paralhns, and for I paraffin of of a more complex class might be formulated 
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on the type of a paraffin of a simpler class ; that hy¬ 
dride of amyl, for instance,— 

HC 
(C2H5 
l(CH3)2 

might be written on the type of ethane, 
that of propane,— 

H2C 
(CHb 
1CH3 

H3C.CH3, or on 

or on that of isobutane,— 
(CH3 

HC j CH3 1ch3 
and that the paraffin sometimes called di-isopropyl, al¬ 
though belonging to the class of meso-paraffins, might 
very well be formulated on the type of the iso-class. He 
further considered that in the description of the monad 
radicles derivable from the paraffins, it was advisable to 
give to the secondary radicles derived from the normal 
paraffins a different prefix from that assigned to the pri¬ 
mary radicles derived from the iso-paraffins, and also to 
accord a distinctive prefix to the tertiary radicles of the 
iso-paraffins, the prefixes which he suggested being 
“pseudo” and “kata” for the secondary and tertiary 
radicles respectively. With regard to the designation of 
the isomeric alcohols, he thought it was advisable to indi¬ 
cate whether they were derived from normal or iso¬ 
paraffins, and whether they were primary, secondary, or 
tertiary derivatives. He further thought it would be ad¬ 
visable to give to the secondary and tertiary alcohols 
substantive names, such as the name ketone given to the 
secondary aldehyds, the names he suggested being 
pseudol and kathol respectively, whilst the primary alco¬ 
hols might be designated as methols ; these terms being 
used in the same manner as, and included in, the common 
designation of carbinol. Lastly, whilst admitting that 
every variety of formulation was admissible to illustrate 
special relations, he considered that particular mode of 
formulation to be most generally advantageous in which 
a set of alcohols, glycols, olefines, aldehyds, ketones, 
acids, nitriles, &c., should be expressed by similarly con¬ 
structed formulae, which would show at a glance the 
relations of the several bodies to one another, and espe¬ 
cially their common relation to the paraffin from which 
they are derivable. 

Dr. Armstrong said that at that late period of the 
evening there was no time to reply to Dr. Odling’s re¬ 
marks, but he might say there was less difference between 
their views than might at first sight appear. He might 
observe, however, that he desired to use the Greek letters as 
prefixes merely to show the order in which isomeric bodies 
would be arranged, having regard to their physical pro¬ 
perties. 

The Chairman then adjourned the meeting until 
Thursday, May 4th, when the following papers will be 
read:—“On Glycerin-Phosphoric Acid and on Fermenta¬ 
tion,” by Dr. Thudichum and Mr. Kingzett. “ Note on 
the Occurrence of Benzene in * Rosin ’ Light Oils,” by Mr. 
W. Smith. “ On the Action of Water and Various Saline 
Solutions on Copper,” by Mr. T. Carnelly. “ On some 
New Reactions of Biliverdin,” by Dr. Thudichum. And 
“On Fermentation,” by Dr. Thudichum and Mr. C. T. 

Kingzett. 

CORRESPONDENCE. 

THE NECESSITY FOR ORGANISATION 

AMONG CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—I have taken great interest in the discussion opened 
up by Dr. C. R. Alder Wright, upon the necessity for or¬ 
ganisation among chemists. I am also greatly surprised 
at the little response it has called forth. 

The wretched position to which professional chemists 
are drifting, and the low opinion held of analytical che¬ 
mistry, is well illustrated by the advertisement to which 
you refer in your article in the Chemical News (vol. 
xxxiii., p. 89). 

I observed a few months ago, in a mining paper, an ad¬ 
vertisement, emanating from a spelter works in Glamor¬ 
ganshire, for a chemist (?) “ competent to make the analysis 
of zinc ores,” and who could keep accounts salary £2 a 
week. From enquiry and experience 1 believe I shall not 
be far out when I state that of chemists in works about 
50 per cent receive salaries under ^100, and 80 per cent 
under ^150 per annum. 

It is perfectly true, as Dr. Wright observes, most n 
these have merely risen from “ bottle-washers, and w^o 
have learnt to determine certain substances by mere iiie 
of-thumb, and are perhaps more adept, from ccnst-ant 
experience, at that one thing than even a skilled ?m,s 
of more extensive knowledge; but if given any afferent 
substance or element to determine, are totally at^ea, an 
entirely incapable of working by induction. _ 

It is a very general thing, in many commercia labora¬ 
tories, for youths to be employed entirely at om c^.rtaiIJ 
thing; for instance, at an “ Assay Office ” with>yhich 1 

am acquainted one boy is kept to do all the vig *og> 
another all the H2S precipitations, so that in a sigle de¬ 
termination the manipulation will have passerthrough 

three or four different hands, and the results arethen le- 
turned as gospel : if they should happen to^rn out 
corredt it is by a happy dispensation of Provence, it 
not it cannot be helped ; and this is done by tb^e 10 ing 
high positions as commercial analysts. 

But then, Sir, the rate of fees quoted by^se people 
will not admit of doing honest work. Will- Pay a ™an 
(of any position above that of bottle-wasT* "*,ns*v to 
do an analysis of an iron ore, determining e> lvjn> 
Ca, Si, Al, and Mg, for £3 10s. .(which.if 
price of many firms),-10 do it in duplirei a"d ™ abl= 
(as advised by Fresenius) to swear t° ,, /H' d 
yet how many brokers and manufacture"''11 j c ovg 
/5 for an analysis, seemingly forget® that every £1 
faved by employing an inferior cliemi™ay en'ad a 
of £100 on themselves. Take the ca °f copper ore. I 
imagine very few commercial assayei°r analysts bother 

to determine the copper within 0-25 Fcenl °Yf or undeb 
the atflual quantity present, and yet‘s would represent 
as. per ton] and as this ore is ofte°“«h“" Pa'“ls °f 
1000 tons, would represent a loss galn ln ‘he Parcel 

°fUm''sure that if a guild or Minstitution were 
established all our best chemists M members. 
There seems many varieties of d'™ as ‘° a"d in 
what subjects, the examination101'1,1 be held- I 
should certainly be such, ando.s“cf- as would be re- 
quired to see if a candidate is cr> e °[ Praf ‘«l chemical 
work, and to perform correft trustworthy qualitative 
and quantitative analysis. I ainly do not se/ ne¬ 
cessity (as suggested by one y°“r correspondents) for 
Latin German] and French °™ ™Y °f ‘h« subjects. 
A man may be possessed c*at. and experience, 
and yet not know a word "/ own la"guage; 
The subjefts should be coed.str'aIy t0 practical and 
theoretical chemistry, and ®° tnto subjeds of general 
education. It is not for a <>%««• 

I would beg to suggest - the candidate for member¬ 
ship of the guild should f.the following conditions 

1. That he shall prov.tlsfa(5tor| ythe examining 
body, or other co-ut,;d authority, that he has 
received his che? education under a person of 
professional statu1 ablllty.or >n some recognised 
institution. , 

2. That he is enga°n Pra«ical chemical work, and 1 hat he is engag i 
is following che1^ as a profession. 

. arrival PYbimn of iru 

IS lUUUWUlg UlC ' . a ... . 

That he can passa<5hcal examination in analysis, 
qualitative amantltatlve> and in theoretical 
chemistry, eqt^’ to the PaPers given to the 
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students of the School of Mines who are competing 
for the Associateship. 

Of course the latter would be the main thing necessary 
for a candidate to pass, and should be of a sufficient 
stiffness to prove that he had received a thorough che¬ 
mical education, and was not a “ bottle-washer ” chemist. 
This third sedtion might also be divided into organic and 
inorganic, either of which might be taken by the candi¬ 
date, as, considering now the wide range of chemistry, 
one of these is quite sufficient for a man to make his spe¬ 
ciality, and it would be unfair if he intended to confine 
himself to inorganic (or metallurgical) chemistry, as his 
sole profession, to make him pass a stridt examination in 
organic, and vice versa. We have a parallel in the medi¬ 
cal profession, as in physician and surgeon. 

The diploma granted might specify which it was 
granted for. It may be urged against this that it would 
cause complications, but even if it did it would soon cease 
to exist. We have a parallel among several of the allied 
professions ; for instance, we have civil, mechanical, and 
mining engineers : besides it would show who was the 
most proper man to consult on any special subjedt, so that 
a client would not go to, say, Dr. Percy to consult him 
regarding “ previous sewage contamination ” in a sample 
of water, nor to Mr. Wanklyn to consult as to the com- 

^mercial value of an argentiferous copper ore. Besides, if 
he could, the candidate may pass in both inorganic and 
organic; but what I wish to urge is the unfairness of 
mixing the two. 

From the general tone of your correspondents’ letters 
they seem to insinuate that this guild is to be formed to 
support commercial analysts, but I think it should cer¬ 
tainly embrace works’ chemists, who require quite as 
high a degree of skill as our commercial friends, consi¬ 
dering that they generally have to work against them, and 
the operations often occurring in manufadtures involving 
chemical questions. 

The diploma of the guild would also at once place a 
chemist seeking for an appointment in a more favourable 
position than now, when he has to contest with “bottle- 
washers ” and students fresh from the class-rooms, besides 
enabling him to command a salary at least equal to that 
of a collier in full work, instead of the wretched salaries 
many receive—not being more than that paid to a yard 
foreman or inferior clerk. 

I can assure you, Sir, that many skilled artizans in the 
various Birmingham trades can earn far higher salaries 
than the income of many of our professional chemists. 
To quote a case :—I am acquainted with a hammerman 
at a Steel Worksin Glamorganshire who received a standing 
salary of ,£400 per annum. 

I perfectly agree with you, Sir, that those persons re¬ 
joicing in a sufficient private income had far better devote 
themselves to original research than degrade themselves 
and the profession by doing work at wretchedly low fees. 
What would be thought of a barrister who pleaded causes 
at half-a-crown a head ? I imagine he would be very 
soon ejected by his profession ; and the cases are exactly 
similar. 

I shall be glad to hear that a movement is being made 
by the metropolitan chemists towards the formation of 
this guild, and can assure them that they will meet with 
the hearty co-operation of their provincial brethren. 
Could they arrange a meeting, and let a report of the 
minutes be sent to every F.C.S. ? Subscriptions might be 
invited to defray expenses of same. But unless something 
is done the profession of analytical chemist will degene¬ 
rate to such an extent as not to be worth following, espe¬ 
cially as it is becoming combined with that of clerk, 
foreman, and messenger. Perhaps we shall soon see the 
public analyst also performing the office of parish beadle. 

In conclusion I would beg to observe, to brokers, manu¬ 
facturers, &c., in the words of a celebrated physician, that 

advice that costs nothing is worth nothing.”—I am, &c., 

C. H. Alldred, F.C.S. 
jBurry Port, S. Wales, April io, 1876. 

ORGANISATION FOR ANALYTICAL CHEMISTS 

To the Editor of the Chemical Nevus. 

Sir,—I cannot allow this subject to pass from the notice 
of your readers without publicly recording my vote in its 
favour. It is beyond doubt that such a step is not only 
desirable, but absolutely necessary, to secure the position 
due to the profession. Medical men, lawyers, pharmacists, 
and even druggists, are very properly obliged to show due 
qualification before they can practise or commence busi¬ 
ness, but anyone can call himself an analytical chemist 
without possessing the meanest claim. I say it is time 
analytical chemists established a locus standi against such 
intrusion. During my practice I have heard, in Law Courts 
and elsewhere, more ridiculous statements, if possible, 
than those recorded by Mr. A. H. Allen (Chem. News, 
vol. xxxiii., p. 94). Undoubtedly there will be some dif¬ 
ficulty at the commencement of such an organisation, but 
the difficulties will increase with time; therefore action 
cannot be taken too soon. 

I look upon the general suggestion of Mr. C. H. Piesse 
(Chem. News, vol. xxxiii., p. 116) with general favour. 
A board consisting of our recognised leading Professors 
would give general satisfaction, in first of all passing those 
for members who have unquestionable qualifications, and 
then considering the merits—by examination or otherwise 
—of all the analytical chemists in practice, making it 
compulsory afterwards for certain qualifications to be at¬ 
tained before being allowed to practise as an analytical 
chemist. 

Promising my share towards preliminary expenses to 
form such an organisation—I am, &c., 

E. W. T. Jones. 

Public Analysts’ Laboratory, 10, Victoria St., Wolverhampton, 
April 4, 1876. 

PS.—I think Mr. Allen will find himself and all public 
analysts exempt from jury service by being public officers. 

BOILING-POINTS AND VAPOUR VOLUME. 

To the Editor of the Chemical News. 

Sir,—1. Can anyone kindly tell me how it is that of 
bodies reputed to have the same type and the same 
vapour volume, the denser should have the lower boiling- 
points ? 

Meth-alcohol 
At. weight. Boils. 

66° 
Alcohol. . .. 46 78° 

Meth-mercaptan .. . .. 43 21° 
Mercaptan. 36° 

2. Also, do I understand B. Aronheim correctly that 
phenyl-butylen (GI0Hi2) has for atomic weight 132, and 
vapour density 132 = 1 vol., the normal boiling-point quite 
precluding any idea of its being a polymer ? (Chem. 
News, vol. xxvii., p. 46.) 

3. Can anyone refer me to a satisfactory determination 
of the atomic weight of mercury ? I have followed with 
much distrust the usual 200 and (2 vols.), but how often 
do we see that metal evincing the equivalence of 2H ? 

Silver acetamide.AcHAgN 
Mercury ,, .AcHgN, &c. 

If it be settled that copper may have two allotropic forms 
with a certain equivalence of mono- and di weight, might 
not the same allotropism explain the anomalies of Hg as 
normally 100 and 1 vol. ?—I am, &c., 

S. E. P. 

Fall of a Meteorite.—The Wolverhampton Evening 
Express of the 22nd inst. records the fall of a meteorite 
near Wellington, on the afternoon of the 20th inst. It 
weighed about 8 lbs., and had penetrated to a depth of 
18 inches, passing thiough 4 inches of soil and 14 inches 
of solid clay down to the gravel. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires dcs Seances, de VAcademie 
des Sciences. No. 14, April 3, 1876. 

Detection of Vinic Alcohol in Mixtures, and espe¬ 
cially in Presence of Wood-Spirit.—MM. A. Riche 
and C. Bardy.—The method of the authors depends on 
the following principles :—Aldehyds turn the red colour 
of the salts of rosaniline to a violet. Methylal and acetal 
possess the same property. This colour resists the adtion 
of sulphurous acid, which readily discharges magenta. 
If the liquid does not mark 8o° on the alcoholometer—the 
case with all commercial alcohols—4 c.c. are poured into 
the body of a small retort, and 6 c.c. of ordinary sulphuric 
acid are then carefully added. After having warmed the 
apparatus for an instant 10 c.c. of water are added, the 
apparatus is stoppered and heated, and 7 to 8 c.c. are 
allowed to distil over into a graduated test-tube in which 
have been put 10 c.c. of water. Into the test-tube are 
further poured 5 c.c. of sulphuric acid at 210 B., and 10 c.c. 
solution of permanganate of potash at 4° B. After from 
three to five minutes the liquid will have become decidedly 
brown, and 4 c.c. of hyposulphite of soda at 330 B. are 
added, and then the same measure of a solution of magenta 
at 2 centigrms. per litre. If the liquid in question marks 
less than 8o° it is diluted with water down to 5°, and 30 
c.c. are taken and distilled with 10 c.c. of sulphuric acid, 
and 12 c.c. are collected and mixed successively with 4 c.c. 
of acid and the other reagents in the proportions given 
above. Under these circumstances wood-spirit gives a 
yellowish white liquid, whilst if it is accompanied by 
vinic alcohol the liquid takes a violet colouration, the 
more intense in proportion to the quantity of such alcohol. 
The operation requires only a few minutes, and the test- 
tube is marked so as to indicate the quantities of the re¬ 
agents to be introduced. Aceton, formic acid, isopropylic 
alcohol, do not give a colouration under these circum¬ 
stances. But the case is different with the propylic, 
butylic, and amylic alcohols. This is not of practical im¬ 
portance, because these alcohols are not found in commerce 
in a separate state, and only occur in vinic alcohol. In 
this case, however, the authors let down the alcohol to 
50, and treat successively with 5 c.c. of acid, 5 c.c. of per¬ 
manganate, 2 c.c. of hyposulphite, and 4 c.c. of magenta. 
The methylic, butylic, and amylic alcohols yield a sulphur- 
yellow solution, the propylic gives a greenish grey tint, 
whilst vinic alcohol produces a purple colouration. 

jfustus Liebig's Attnalen der Chemie, 
Band 180, Heft 3. 

Researches carried on in the Laboratory of Prof. v. 
Gorup-Besanez, of Erlangen.—These consist of papers 
on certain compounds of tellurium, by Dr. F. Becker; on 
certain constituents of Angelica root, by Dr. Carl Brim¬ 
mer; and on the preparation of glycol, by Otto Lietzen- 
mayer. Dr. Becker obtains pure tellurium by the following 
process:—Into a combustion-tube 80 centimetres in length 
he introduced a plug of asbestos so as to remain at the 
distance of 20 centimetres from the end. Upon this 
followed coarsely powdered crude tellurium (containing 
75 to 80 per cent of pure tellurium), and in front of that 
another asbestos plug. The back end of the tube was 
then conneded with a gas apparatus, fitted up so as to 
furnish a current of perfedtly dry hydrogen. To the mouth 
of the tube was fitted a descending tube, and the tellurium 
was then heated to redness in the combustion-furnace 
The combustion-tube must be heated very strongly from 
its posterior end to beyond the second asbestos plug, and 
the current of hydrogen must be uninterrupted. The 
sublimination then goes on readily and quickly. The 

residue between the two asbestos plugs containing metallic 
tellurides was heated in dry chlorine gas. Chloride of 
tellurium was deposited in the cool parts of the apparatus 
as a yellowish white powder. Thick layers of pure 
tellurium, when fused, appear yellowish brown and trans¬ 
lucent. A small amount of telluride of hydrogen is 
formed on subliming tellurium in hydrogen gas. Telluric 
acid is most readily formed by dissolving tellurous acid in 
nitric acid, and adding peroxide of lead in slight excess. 
The precipitates obtained by passing sulphide of hydrogen 
into solutions of tellurous and telluric acids are not defi¬ 
nite compounds, but merely mixtures of tellurium and 
sulphur. Attempts to prepare a carbide, a cyanide, and a 
nitride of tellurium were not successful. 

Communications from the Laboratory of the Uni¬ 
versity of Halle.—These consist of a paper on the 
a<5tion of sulphuretted hydrogen upon the alkaloids, by 
Ernst Schmidt; an account of /3-naphthoe acid, by Paul 
Vieth ; and a paper on dipseudo-propyl-keton andmethyl- 
jseudo-propyl-keton, by R. Munch. 

Remarks on the “ Mercuric Oxyrhodanid ” described 
oy A. Fleischer.—J. Philipp.— The author, having 
described the same body some years ago, differs from the 
views of Fleischer as to its constitution. 

On Gentisin.—H. Hlasiwetz and J. Habermann.—If 
gentisin is treated with sodium amalgam an orange solu- 
:ion is first obtained, which passes quickly into deep green, 
brownish red, and then becomes almost colourless. On 
the addition of dilute sulphuric acid a cherry-red amor¬ 
phous body is thrown down, which, when washed, becomes 
a cochineal-red, dissolves in ammonia with a red colour, 
and is re-precipitated by acids. Its formula appears to be 
Ci3HI304, differing from that of gentisin merely by CO. 

Milky Juice of Cynanchum Acutum.—A. Butleroff. 
-Already noticed. 

Bulletin de la Societe Chimique de Paris, 
No. 6, March 30, 1876. 

Note on Sulpho-phenyl-urea.—M. P. de Clermont.— 
The author causes hydrochlorate of phenylamin to ad 
upon sulphocyanide of ammonium in equivalent propor¬ 
tions at the temperature of 100° C. in the water-bath, and 
obtains thus sulpho-phenyl-urea. If this substance is 
heated to i8o°in a closed vessel it is decomposed, yielding 
a mixture of sulphocyanic acid, ammonia, phenylamin, 
hydrosulphate ofammonia, and diphenyl-sulpho-carbamide. 

Determination of Nitrogen in Organic Compounds. 
—M. A. Dupre.—The author proposes a modification of 
the well known process of Dumas. His method cannot 
be understood without the accompanying illustration. 

Secondary Monamines formed by the Adtion of 
Liquid Toluydin upon the Hydrochlorate of Aniline. 
—Ch. Girard and E. Willm.—The authors obtain phenyl- 
ortho-cresylamin in hard, brilliant, crystalline needles, 
which, if treated with a drop of sulphuric and nitric acid, 
produce a fine blue colouration. Solid dicresylamin gives 
a straw-yellow colouration in contadt with nitric acid. 
Among the other products are diphenylamin, and a body 
which gives with nitric acid a blue colouration inclining 
to violet, and which is liquid phenyl-toluydin, phenyl- 
para-cresylamin, or perhaps ortho-para-dicresylamin. 

On Sulpho-naphthalide.— M. P. T. Cleve.— Tho 
author finds the composition of this body to be— 

Carbon.75-48 
Hydrogen . 4*40 
Sulphur. 10-06 
Oxygen.10-06 

ioo-oo 
answering to the formula C20HI4S02. Its composition is 
the same as that of sulpho-naphthalin. 

I Adtion of PC13 on /3-Naphthol.—P. T. Cleve and H 
' Juhlin-Dannfelt.—The result of the readtton is /3-raono- 
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chlorated naphthalin, a crystalline mass having the con¬ 
sistence and appearance of stearin. It consists of— 

Carbon.73-84 
Hydrogen . 4-31 
Chlorine.21*85 

100*00 

Action of Compound Ammonias upon the Sulpho- 
cyanates of the Acid Radicals.—M. P. Miquel.—The 
author has obtained by this adion phenyl-acetyl-sulph- 
urea, phenyl-benzoyl-sulphurea, and benzyl-benzoyl- 
sulphurea. 

Composition of the Black Matter obtained on 
Calcining Ferrocyanide of Potassium.—M. A. Terreil. 
—Already noticed. 

MISCELLANEOUS. 

Sanitary Conference.—A Sanitary Conference, con¬ 
vened by the British Medical and Social Science Associa¬ 
tions, will be held on the nth and 12th of May, 1876, at 
the rooms of the Society of Arts, John Street, Adelphi, 
commencing at 11 a.m. on each day, under the presidency 
of the Right Hon. the Lord Aberdare. The following are 
the points to which it is proposed specially to dired 
the attention of the Conference :— 

1. Do the existing boundaries of urban and rural dis- 
trids furnish such a division of the country as enables 
authorities to exercise their powers and fulfil their obliga- 
tians, for sanitary and other purposes of local government, 
in the most effedive manner ? 

2. What preliminary inquiries, if any, are necessary to 
determine the question ? and if, ultimately, distrids should 
be reconstruded— 

a. What principles should govern their reconstitution ? 
b. How can this reconstitution be best carried into 

effed ? 
3. Should there be more than one authority within the 

limits of any one of the boundaries so reconstituted, or 
should area and authority coincide ; and should all au¬ 
thorities have the same obligations, be governed by the 
same sandions, and be invested with the same powers ? 
Should new authorities be constituted, and is it desirable 
to have any intermediate representative local board be¬ 
tween sanitary authorities and the local government 
board ? 

4. Are the powers already granted to local sanitary 
authorities in any resped inadequate to fulfil their inten¬ 
tion : and should all powers and purposes of local 
government be vested in, and carried out by, one and the 
same authority. 

5. What, if any, alteration should be made in the inci¬ 
dence of taxation for sanitary and other purposes, so as 
to insure that payments should, as nearly as possible, co¬ 
incide in amount with dired benefits ? 

6. What executive officers are essential to good local 
administration, and how should they be appointed, regu¬ 
lated, and paid ? 

7. What alterations, if any, in the central executive 
organisation, are needed to augment the efficiency of local 
administration ? 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the treatment of ores and minerals for the purpose 
of obtaining useful products therefrom. B. Tanner, F.C.S., Dublin, 
Ireland. January 25, 1875.—No. 279. This invention consists in the 
treatment of ores and minerals which contain zinc, lead, copper, silver, 
gold, iron, and sulphur, and of which the “ bluestone ” found in the 
Isle of Angelsea may be taken as an example. The chief advantage 

obtained is the separation of the zinc and lead from the ore or mineral. 
The ore or mineral is first reduced to a state of fine division, and 
treated with hydrochloric or sulphuric acid, or with other chlorides or 
sulphates capable of bringing the zinc and lead into a soluble condi¬ 
tion. The solution is then submitted to a series of decompositions 
and precipitations for the separation of the metals contained therein. 

Improvements in the manujacture of blacking. J. C. Coombe, 
Barnsbury, Middlesex. January 25, 1875.—No. 287. The inventor 
takes a certain quantity of the ordinary starch, and dissolves same in 
hot or boiling water as is usually done, and, whilst hot, introduces 
into the starcn oil, wax, or any suitable greasy matter, and stirs the 
mixture, and same is allowed to cool. When the mixture is cold a 
small quantity of iodine dissolved in spirits of wine is added, and the 
result of the addition cf the iodine is that the mixture is converted into 
a bluish black colour. To a gallon (more or less) of the above mix¬ 
ture is added about 8 ounces (more or less) of a solution of perchloride 
or other Dersalts of iron, and also a small quantity of gallic or tannic 
acids singly or mixed, and, following this, about 2 drachms of oil of 
cloves with 8 ounces of glycerine (more or less) is added and thoroughly 
stirred. In making superior blacking suitable carbon blocks are 
added. 

Improvements in purifying gas for inflating and rendering ascensive 
balloons and other aerial machines, and in the apparatus employed 
therein. J. Simmons, Regent Street, London, and J. M. Morris, 
Hanover Street, London, W. January 25, 1875.—No. 289. An im¬ 
proved method of purifying hydrogen gas by filtering it through a mix¬ 
ture of lime and water is described; also an improved construction of 
apparatus combining within itself a purifier and gasometer; also an 
improved means of emptying the retorts when necessary. 

An improved carbonaceous material suitable for filtering, deodorising, 
and other analogous purposes, and in the apparatus employed in its 
manufacture. i<. Weare and S. Isherwood, both of Manchester. 
January 28,1875.—No. 326. The features of novelty in this invention 
consist in the production of an improved carbonaceous material by 
mixing clay with sawdu-t, clinkers, and refuse from turnaces, together 
with tanners’ waste or the nuts used by tanners, and charring the 
mixture in an apparatus consisting of three, five, seven, or more 
cylinders revolving in or over a furnace, and arranged in the case, say 
of three, with two small upper cylinders and one large lower cylinder. 
The material is fed into the top cylinder, and after being partially 
carbonised passes through suitable hoppers to the lower one, all the 
extremities of these cylinders being fitted with covers to obtain ready 
access to the interior. 

An improvement in purifying iron, and in apparatus used therein. 
W. Baker, Willenhall, Stafford. J anuary 28, 1875.—No. 327. The in¬ 
ventor employs a vessel or trough placed between the furnace ahd the 
moulds, or other receiver for the molten metal, and forms the vessel 
or trough preferably oblong, and a few inches deep on one side, and 
shelving up to the top on the other side. He closes the ends of the 
vessel or trough to retain the metal to be aCted upon, and forms an 
opening in the top of each end, one for the admission and the other 
for the discharge of the molten metal. He forces air through tuyeres 
placed along tnat side of the vessel or trough to which the bottom 
shelves up, and inclines the tuyeres towards the surface of the metal 
with their nozzles nearly touching the metal, so that the air will be 
forced into and through the metal. He carries*up the sides of the 
vessel or trough and covers the top with a perforated plate. The 
metal flows through the vessel or trough, and is purified by the ation 
of the injeted air. 

Improvements in apparatus for the manufacture of chlorine. H. 
• Deacon, Appleton House, Widnes, Lancaster. January 28, 1875. 
' No. 332. This invention consists in the construdtion and use in the 

manuiature of chlorine of a vessel containing gratings so supporting 
the chemically adtive porous material that it may be easily withdrawn 
and replaced and form on its upper and under surfaces angles with the 
horizon parallel to each other, and such vessel being provided with 
suitable openings for the introduction and withdrawal of the chemically 
adtive material, and for the entrance and exit of the gases which pass 
through the withdrawable porous material. 

An improved coating for it on and other metals. W. R. Lake, 
Southampton Buildings, London. (A communication from D. R. 
Brownlow and G. W. Francis, both of Middletown, Connecticut, 
U.S.A.) January 29, 1875.—No. 340. This invention relates to an 
adhering coating for iron and other metals, composed of the ordinary 
slag from an iron furnace, or its equivalent, and borax or other equiva¬ 
lent flux, by means of which the metal is perfectly protected from the 
action of the air or of moisture, and so that the metal can be 
subjected to a high degree of heat without injury to itself or the said 

coating. ..... 
Improved processes and apparatus for manufacturing ice, cooling 

buildings, and other cooling or refrigerating purposes. C. P. N. 
Weatherby, Southampton Buildings, London. January 29, 1875.— 
No. 351. My invention relates, first, to the production of cold by a 
peculiar method and apparatus by which atmospheric air is compressed, 
cooled, and expanded more effectually than heretofore. It is desirable 
in making ice according to the second part of my invention to reduce 
the air passing through the ice-box or refrigerator to as low a degree 
as possible. In carrying into practice this part of my invention 1 use 
apparatus or machinery comprising a steam cylinder, various force- 
pumps, water-jet pumps, expansion-power cylinders worked] by com¬ 
pressed air, an ice-chamber containing near the centre a water-vessel 
[in which the water is frozen, and a graduated vessel*] to supply 
water to the said ice-box. I modify my invention by combining the 
cooling effect produced by the alternate compression, cooling, and 
evaporation of a liquid having a low boiling-point, or of a conden sable 

* The words “ in which the wateris frozen, and a graduated vessel” 
are found in the copy of the abridgment delivered by the applicant, 
but do not appear in the original abridgment. 
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gas, and the cooling effedt produced by the alternate compression, 
cooling, and expansion of atmospheric air. 

Improvements tn filters or apparatus intended chiefly to clear rain¬ 
water during its flow from roofs to reservoirs. C. Lambert, Sunk 
Island, Hull, York. January 30, 1875.—No. 360. The apparatus con¬ 
sists of an outer casing attached to the wall of the building, within 
which is an inner vessel into which the water is led. The upper part 
of the inner casing has holes through which the water passes into a 
filtering medium held between perforated plates through which it 
passes to a reservoir. 

NOTES AND QUERIES. 

^T'HE IEXIILE COLOURIST: Edited by 
A Charles O'Neill, F.C.S. 

Price 2s. 6d. Monthly. 

CONTENTS OF No. V.—MAY, 1876. 

Materials for a History of Textile Colouring—On the Manufacture 
of Carmine or extradt of Indigo—History of Turkey Red—Notes upon 
Albumen—Notes upon Aniline-Black—M. Michel de Vinant on 
Dyeing, Printing, and Bleaching—Adtion of Red Prussiate of Potash 
upon Alizarine and Madder Colours—Theory of the Formation of 
Aniline-Black—List of English Printworks in 1851—Patents for 
March-April, 1876—Supplement : The Pradtice and Principles of 
Calico Printing, Bleaching, Dyeing, &c., by Charles O’Neill 
Printing and Colour Mixing. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Nitrous Compounds.—Can any of your readers inform me of 
the best method of getting rid of nitrous compounds in commercial 
sulphuric acid ?—A Subscriber. 

Sawdust Manure.—Sawdust that has been used in stables for the 
bedding of horses (in lieu of straw) is found to have a less beneficial 
effedt upon land than manure of straw. Could any reader inform me 
—(1) What is the probable cause of this ? (2) What would be a likely 
remedy ? (3) Would keeping the manure for a lengthened time make 
it serviceable?—F. H. T. A. 

Potassium Flame.—Text-books and teachers generally aver that 
a potash salt can be detedted in presence of a soda salt by looking at 
the flame through a blue glass, when it appears violet or reddish violet. 
Recently I obtained a reddish violet flame from common salt, crystal¬ 
lised carbonate of soda, and Howard’s pure carbonate of soda, and 
also from sodium ignited on water. Would some one kindly explain 
this ?—F. H. T. A. 

MEETINGS FOR THE WEEK. 

Saturday, 29th. Physical, 3. “ On an Improvement in the Helio- 
stat,” by Sir John Conroy, Bart. “On the 
Supposed New (Etheric) Force,” by S. P. 
Thompson. 

Monday, May 1st.—Medical, 8. 
Royal Institution, 2. (Annual Meeting). 

- Society of Arts, 8. Cantor Ledtures. “Wool 
_ , . Dyeing,” by George Jarmain. 
Tuesday, 2nd.—Civil Engineers, 8. 

- Royal Institution, 3. " Comparative Geology and 
former Physical Geographies of India, Australia, 
and South Africa,” by Prof. P. M. Duncan, F.R.S. 

- Zoological, >8.30. 
Wednesday, 3rd.—Society of Arts, 8. “ Preparation of China Clay ” 

by J, H. Collins. 
- Microscopical, 8. 

Thursday, 4th.—Royal, 8.30. 
- Chemical, 8. 
- Royal Institution, 3. “ On Voltaic Electricity,” 

by Prof. Tyndall, D.C.L., LL.D., F.R.S. 
- Royal Society Club, 6.30. 

Friday, 5th.—Royal Institution. 8. Weekly Meeting. 9. “ On 
Methods of Chemical Decomposition Illustrated bv 
Water,” by Prof. Gladstone. 7 

- Geologist’s Asociation, 8. 
- Society of Arts, 8. (Indian Sedtion). “ Irrigation 

Works in India," by W. T. Thornton. 6 
Saturday, 6th.—Royal Institution, 3. “ On Crustacea,” by Henrv 

Woodward. 7 7 

Just published, price 5s. 

NEW WORK BY PROFESSOR EVERETT. 

Published by the Physical Society of London. 

ILLUSTRATIONS ' 
of the 

CENTIMETRE-GRAMME-SECOND SYSTE" 
OF UNITS. 

'phis work is based on the recommendatioi 
• ,of a Committee aPP0intfd by the British Association, and cc 

sists of a coliedtion of physical data concisely presented on the abo 
form, a complete account being added ot the Theory of Units. 

London: TAYLOR & FRANCIS, Red Lion Court, Fleet Street 

P)n Sale, a superior Double-Roll Bone M 
V„ ”ad/ fo/deliu-ry- ^h0'e and Ground Coprolite; and Ma 
of all kinds of Machinery for Manure Works.—For particulars 
Headly, Eagle Foundry and Coprolite Mills, Cambridge. ’ * 

Manchester: PALMER & HOWE, London: Simpkin & Co. 

CHEMICAL SOCIETY RESEARCH FUND. 

Subscriptions received or promised:— 

£ s. d. £ s. 
LongstafT, G.D., M.D. 1000 0 0 Muller, H., Ph.D., 
Abel, F.A., P.C.S. .. 10 0 0 F.R.S. 10 0 
Attfield, J., Ph.D. .. 10 10 0 Nicholson, E.C. 100 0 
Barnes, W. J. 20 0 0 Odling, W., F.R.S. .. 10 10 
Bickerdike, VV. E. 2 2 0 Perkin, W. H., F.R.S. 50 0 
Butt, E. N. 5 0 0 Phillips, J. A. 10 0 
Carew, R. R. 5 O 0 Price, A. P. c 
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0 

Carteighe, M. 10 O 0 Ridout, R. H. 1 T 
Chrispin, W. 1 I 0 Riddrop, J. 2 2 
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DelaRue.W., D.C.L., Roscoe, H. E., Ph.D., 
F.R.S. 100 O 0 F.R.S. 10 0 

Eve, H. W. 5 0 0 Rowney, T. H., Ph.D. 5 O 
Foster, M., M.D., Russell, W. J., Ph.D., 
F.R.S. 5 O 0 F.R.S. 10 O 

Field, J. 3 3 0 Samuelson, B. 20 0 
Gladstone, J.H.,Ph.D., Shore, T. W. I I 
F.R.S. 100 0 0 Smith, J. Denham .. 20 O 

Griffin, W. s 5 0 Stevenson, T., M.D... < 
Groves, C. E. 5 0 0 Stevenson,J. 
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j 
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Keyworth, G. A. 1 I 0 Watts, W. M., D.Sc. < 0 
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Chemical Laboratory, 
St. Bartholomew’s Hospital, E.C. 

April 25, 1876. 

W. J. RUSSELL, Treasurer. 

A Young Man (20 years of age), at present 
7. X Wlth a Pharmaceutical Chemist, is anxious to obtain a Subor¬ 
dinate Post in a Laboratory, where, in addition to a small salary for 
his services, he would have facilities for further prosecuting his 
■tudies. Passed first class advanced in Chemistry (Science and Art 
a aPartmAaSt Ma^‘ Disengaged at the end of next month.— 
Address, W. H., 5, George Street, Grantham. 

A Young German Chemist,^vvho^hai'gone 
X J- through a course of three Sessions at Leipzig under Prof Folbe 
and will complete his fourth Session at Giessen under Prof Will bv 
the 1st July next, desires employment in one branch or another of his 
profession in England, and makes reference to Prof. Will of Giessen 
in Hessen, direct, as to his attainments. ’ 

/\ n excellent German Chemist (28), a very 
L 7 ,exaft analyst, who has worked some years in a Pure Chemical 
and also Manure Fadtory, seeks an Engagement. Most excellent 
diplomas and recommendations. Terms very moderate ; would even 
go on trial.—Address, Z.W., Chemical News Office, Boy Court, 
Ludgate Hill, London, E.C. J ’ 

A n Experienced Chemist and Analyst (FTC.S.), 
t uwhS AaS a £°°d ka°wledge of Metallurgy (especially of Iron and 
Steel) and Assaying, and has had experience in the Wet Copper Pro¬ 
cess, Refining Lead, and Manufacture of White Lead, will shortly be 
open to an Engagement.-Address, F.C.S., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

Manager wanted for a London Chemical 
Mn.,aa;™atTYei?^0rkS' ^UStubeTAa- g00d Ana,yst- and capable of 
Managing the Fadtory under the Principal. Would have to reside 

htC TWOrk% S^lary<£*>o.-Address, W. N., Nissen and Arnold, 
43, Mark Lane, London, E.C. 

AA7anted, a Re-engagement as Chemist with a 
,, y, Manufacturer or Analytical Chemist.—For references re-address 
X*.Y., Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 
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THE CHEMISTRY OF DIABETES MELLITUS. 

By CHARLES T. KINGZETT, F.C.S. London and Berlin. 

In the present article the writer proposes to briefly indicate 
what is known regarding the chemistry of the disease 
called “ Diabetes Mellitus,” and to consider the results 
obtained recently by Pavy ih his researches. 

In a work on Diabetes Mellitus, published by Dr. Rollo 
in 1798, is contained a most valuable mass of information 
concerning this disease, besides the description of many 
experiments with urine by Mr. Cruickshank, which, crude 
as they are in some respedts, constitute indications of 
work which has been more elaborately wrought out since 
by other observers. 

Rollo alleged that “this disease consists in an increased 
morbid adtion of the stomach with too great a secretion, 
and an alteration in the quality of the gastric fluid, pro¬ 
ducing saccharine matter by a decomposition of the vege¬ 
table substances taken in with the food, which remains 
unchanged.” (Rollo on “ Diabetes Mellitus,” p. 387.) 

This view of the disease he maintained against Dr. 
Baillie and others, who regarded it rather as consisting in 
a morbid state of the kidneys. But Dr. Rollo argued that 
the kidneys, from their structure, are incapable of forming 
sugar, while they simply adt as separating agents, allowing 
that they might become morbid through the increased 
adtivityand sympathy they are subjedted to in the disease. 
On this basis he explained the fadt which he had recognised, 
that the serum of the blood contains, in cases of diabetes, 
less sugar than the urine. In consonance with these 
views sugar-forming foods were avoided in treating cases 
of this disease, while such oxidising agents as potassic 
chlorate and nitric acid were recommended, as bodies 
supposed to be capable of oxidising the sugar existing in 
the circulation. 

Subsequently, Bernard and Hensen discovered in the 
liver a kind of dextrin of formula C6HI0O5, and they con¬ 
cluded that it was produced through a decomposition of 
albumen exerted through that organ. These views finally 
developed into a theory called “ the glycogenetic function 
of the liver,” which function was supposed to consist in 
the first place of the production of dextrin (glycogen) by 
the liver, and the transformation of this into sugar, which, 
passing into the blood by way of the hepatic vein, was 
supposed to become oxidised in the circulation during 
health. A lack of oxidising power was thus conjectured 
to constitute the disease, Diabetes Mellitus, so that the 
sugar is voided in its unchanged state. The above theory 
of Bernard and Hensen derived weight from the fact that 
dead liver is capable of quickly converting glycogen into 
sugar, and was upheld for many years by physiologists. 
Pavy—one of its chief admirers—nevertheless was the 
first to reject it as erroneous, and on the grounds that, 
according to him, no sugar is made in the liver in health. 
As some sugar could be found in hepatic blood, Pavy’s 
experiments were criticised, among others, by Thudichum, 
who claimed to show that “ they admitted of such varia¬ 
tion as to prove either his or Bernard’s doctrine ” (“ Chem. 
Phys.,” Thudichum, p. 8). 

Before considering Pavy’s more recent researches let us 
now briefly notice some experiments which were conducted 
by Dr. A. Dupre, and published in the Practitioner. 
These experiments w^re made with the view of 
testing the prevailing theory of diabetes, and consisted 
in the administration of known amounts of fruit sugar 
(in the form of honey) to a diabetic patient, and in 
the estimation of the amount of the sugar passed in the 
urine. The quantitative determinations were effected in 
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the ordinary chemical way, and were supplemented by 
optical determinations, by which he showed that all the 
fruit-sugar contained in the honey administered was oxi¬ 
dised in the system. 

Mr. Abernethy had observed that sugar (of an uncertain 
quality) as food increased that voided in the urine, but 
this must be accepted as meaning much sugar given as 
food, for, as we have seen, up to a certain amount, that 
which is administered is oxidised in the circulation. 

From Dupre’s experiments we can almost conclude that 
diabetes is not to be explained as due to a lack of oxi¬ 
dising power in the blood. But Dr. Dupre went further 
than this : he thought his results pointed to the conclu¬ 
sion “ that the sugar found in the urine has not previously 
existed ready formed in the blood, but has been formed 
only in its passage through the kidneys.” 

The first of these conclusions is, we think, supported by 
Bernard’s own observation, that an artificial diabetes 
(glycosuria of Pavy) can be developed in dogs or rabbits 
by irritation with a needle of the fourth ventricle of the 
brain, whereby, after some time, sugar is developed in the 
blood and in the urine. 

The second conclusion may derive some slight support 
from Lehmann and -Dupre’s observations, that the per¬ 
centage of sugar found in the blood is extremely small, 
and generally amounting to 0-04 per cent only, a quantity 
not easily comparable with that which is excreted in the 
uiine. But while this conclusion derives such a measure 
of support, it must be observed that it is in opposition to 
all our knowledge of the functions of the kidneys. More¬ 
over, there are cases on record in which the sugar present 
in diabetic blood exceeded this amount: thus Dr. Thudi¬ 
chum found in one case as much as 2 per cent of suear 
in the blood. ° 

Now thus far we have only regarded the production of 
sugar as a fadtor in the disease, while Dupre observed 
that the administration of sugar as food caused a per¬ 
ceptible decrease in the amount of urea excreted, a fadt 
also previously observed by F. Hoppe (Arch./.. Path. Anat., 
x., pp. 144 to 169). Moreover, there are other evidences 
of a perversion of chemical agencies, consisting in the 
alleged appearance of ladtic acid in the saliva, and of 
aceton in the stomach and the urine, the latter statement 
having been quite recently re-asserted. But the state¬ 
ment of the presence of aceton in the stomach, &c., must 
be accepted with caution, as the tests which have been 
adopted for its detection are also tests for alcohol. 

With these data before us let us now consider the more 
recent researches of Pavy, “ On the Production of Glyco¬ 
suria by the Effedt of Oxygenated Blood on the Liver” 
(Proc. Roy. Soc., vol. xxiii., p. 539, and vol. xxiv., p. 51). 
simply premising that in a previous communication he had 
shown that “ division of certain parts of the sympathetic 
system occasioned the presence of sugar in the urine.” 

Here Pavy first condemns, on the basis of experiment, 
Schiff’s hypothesis, in which the escape of sugar from 
the liver, and thence the production of glycosuria, are 
supposed to be caused by the development of a ferment in 
the blood flowing to the liver, as a result of the hypersemia 
which succeeds those operations on the nervous system 
which give rise to artificial diabetes. 

Pavy next treats of the influence of arterial blood upon 
the liver, and demonstrates that sugar is developed in the 
circulation. In three experiments upon dogs defibrinated 
arterial blood was injedted in the mesenteric vein, suc¬ 
cessful results being obtained in all instances where'the 
amount of sugar in the urine was from 10 to 15 grains per 
fluid ounce. Having next shown that defibrinated venous 
blood failed to give these results, he explains the produc¬ 
tion of glycosuria through influences on the nervous system 
as due to a vaso-motor paralysis affedting the vessels of 
the chylo-poietic viscera, by which means the blood 
reaches the portal system without having been de- 
arterialised. 

, Pavy then supports his conclusions by causing animals 
1 to breathe oxygen, and he states that in several experi- 
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ments upon dogs saccharine urine was developed, while 
in the others no success was attained. In the case of 
frogs many experiments gave negative results, while some 
gave distindlly affirmative results. He also finds that 
artificial respiration with air is sufficient to cause glyco¬ 
suria, an observation previously made—as indeed Pavy 
points out—by Tieffenbach. 

Now Dr. Richardson had already alleged a similar result 
to be effected by the inhalation of carbonic oxide, and 
Pavy follows this with a parallel in the use of puff-ball 
smoke, which has been stated to owe its influence to the 
presence of carbonic oxide. This, however, is very doubt¬ 
ful, for the physiological effedts of pure carbonic oxide 
and puff-ball smoke are vastly different in many respedts. 

Having thus shown that “ the passage of oxygenated 
blood through the liver excites the transformation of its 
amyloid substance into sugar,” he proceeds to attempt an 
explanation, and confesses that while he looks upon the 
produdiion of sugar as only one part of the event occurring, 
he thinks the effedt is due to the adtion of the oxidised 
blood as a ferment, and not to the diredt influence of 
oxygen ; and seeing that carbonic oxide combines with 
haemoglobin (hematocrystalline), he reasons by analogy 
to the same conclusion as regards the way in which it 
produces glycosuria. 

Pavy observed that the decodtion of the liver, which is 
ordinarily milky from the presence of amyloid substance, 
became, under the influences described, nearly or quite 
clear, showing that this substance had disappeared, and 
passing on from this he adduces evidence from the obser¬ 
vations of Dr. M. Foster, Bernard, and himself, that in 
several forms of life (Entozoa, larvae of flies, solidified 
lung of pneumonia) amyloid substance accumulates in 
certain animal strudtures which have this feature in com¬ 
mon with the liver, namely, a limited supply of oxygen. 

While we desire to express our admiration of Pavy’s 
elaborate researches, perhaps we may be pardoned for 
venturing a few criticisms on his conclusions. 

Pavy is credited with having shown that temporary 
glycosuria can be induced by impeding respiration. Now, 
unless it can be shown that in such an instance blood 
reaches the liver in an arterial condition, such a result 
would be diredtly opposed to the experiments he has 
more recently performed and irreconcilable with the con¬ 
clusions drawn therefrom. Moreover, Pavy’s explanation 
of -glycosuria is, we think, rendered somewhat doubtful 
by the fadt that carbonic oxide ads like oxygen; for if 
oxygen gives rise to a ferment so also must carbonic oxide, 
and the two cannot be identical, hence the produdion of 
glycosuria must be brought about in a different way in 
each instance, and, moreover, such cases of artificial 
diabetes must differ very much from cases of natural 
diabetes. 

We would further suggest that Pavy’s conclusions can 
be experimentally criticised as follows:—If glycosuria be 
due to the transformation of amyloid substance into sugar, 
through the agency of a ferment present in oxidised blood, 
then if this dextrin-like body be isolated (as it can be), and 
treated with arterial blood out of the body, it should give 
rise to the formation of sugar. The same is to be said of 
carbonic oxide. The results of such experiments the 
writer hopes to be shortly in the position to publish. 

This much seems to be certain, that glycosuria is not 
the result of the dired adion of oxygen, for otherwise it 
would be difficult to explain how carbonic oxide should 
cause identical results. Moreover, it is not easy to see 
how a body of the formula C<5Hio05 can become converted 
into sugar, C6HI206, by an ad of oxidation. Such a con¬ 
version can only come about by fixing a molecule of water, 
and this can be done through the agency of ferments, or an 
acid, or an alkali. Pavy concludes his last paper with 
these words:—“ I consider that another link has been 
added to the chain of evidence against the glycogenic 
theory, which I have never wavered in regarding as un¬ 
tenable since the communication of my former researches 
to the Royal Society.” 

Here Pavy takes, we think, a perfedly justifiable posi¬ 
tion so far as regards that part of the glycogenic theory 
which states that in health the amyloid substance in the 
liver is transformed into sugar and thrown into the circu¬ 
lation, where it becomes oxidised; but until evidence 
touching the points we have raised is forthcoming it is 
difficult to accept Pavy’s explanation of glycosuria, while, 
as regards the natural diabetes, his researches leave us in 
our old position, in which there is “ neither a plausible 
theory nor a rational treatment of diabetes.” 

In concluding this contribution to the subject of diabetes 
we would make a few general comments. 

Organic diseases affetting the brain and spinal cord, 
external injuries to the brain, and certain influences on 
the sympathetic nervous system, are known often to pre¬ 
cede diabetes, and perhaps to lead to it, and these obser¬ 
vations, supplemented by our knowledge of Bernard’s 
famous experiments, and the skilful ones of Pavy, 
would seem to indicate that diabetes is a fadtor con¬ 
cerned in the chemical functions of the blood as governed 
solely by the nervous system. It becomes, therefore, 
especially valuable to investigate the brain and other parts 
of the nervous system in cases of death of diabetic subjects. 

Finally, we would make a few remarks on a certain 
treatment of diabetes recommended and practised by Dr. 
Day, of Geelong. He has applied peroxide of hydrogen 
in cases of diabetes, as well as gout and rheumatism, 
believing all these diseases to be results of imperfedt oxi¬ 
dation of the blood. He states that this treatment is 
efficacious through the oxidation of sugar effected, although 
he finds it to be successful only to the extent of giving 
relief and stopping the constant excessive passage of 
urine, while it fails to eradicate the causes of the diseases. 
Now I am not at all prepared to say that in the blood 
sugar cannot be oxidised by peroxide of hydrogen, but it is 
certainly impossible in the case of urine, for in an experi¬ 
ment the writer conducted it was found that the amount of 
sugar present in a sample of diabetic urine was the same 
after as it was before treatment with a great excess of 
this reagent. But there is this difference, that when 
blood is treated with peroxide of hydrogen nascent oxygen 
is immediately set free, but not so with urine. But not¬ 
withstanding this it is at least evident that Dr. Day’s ex¬ 
planation of the good results attending the use of per¬ 
oxide of hydrogen is faulty, for assuming for the moment 
that peroxide of hydrogen can oxidise the sugar present in 
diabetic blood, the quantity administered is not, nor can 
be in any sense, equivalent to the amount of sugar. 

Footnote to the Preceding Paper. 

In the above article the writer has spoken of “ Diabetes 
Mellitus ” as if it were a perfectly defined disease which 
reveals itself always according to a fixed state of things. 
But this has been done only for the sake of convenience 
in comparing it with “ glycosuria.” The natural disease 
seems to exist in many forms : these forms may or may 
not be related to the same original causes.—C. T. K. 

Pathological Laboratory, 
68, Earl’s Court Road, Kensington, W. 

April, 1876. 

ON SOME REACTIONS OF 

IODINE AND PALLADIUM CHLORIDE WITH 

POTASSIUM FERROCYANIDE. 

By SERGIUS KERN, St. Petersburg. 

Iodine in the form of an alcoholic solution was added to 
an aqueous solution of potassium ferrocyanide (K4FeCy6); 
it dissolved in the liquor, which retained its original yel¬ 
lowish colour. Palladium chloride was next added, in 
order to separate the iodide of palladium in case the 
iodine occurred in the liquor in free state, but no precipi¬ 
tate of Pdl2 was obtained ; the solution meanwhile turned 
brownish, and very quickly assumed a green tint. This 
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rea&ion shows the unfitness of palladium chloride in 
quantitative analysis for the separation of iodine from 
bromine and chlorine, because, if potassium ferrocyanide 
is present in the solution, faulty results may be obtained, 
as in this case iodine is not precipitated in the form of 
palladium iodide. The resulting greenish solution, on 
being boiled, yielded a solution of a beautiful dark green 
colour, which is palladium ferrocyanide (PdFeCye). 

It was remarked during the experiments that iodine in 
lumps easily dissolves in a boiling solution of potassium 
ferrocyanide, the colour of which remains yellow. 

In the green solution of palladium ferrocyanide obtained 
as mentioned above, the iodine dissolved in potassium 
ferrocyanide was not detected by starch ; thus iodine must 
be supposed to be chemically combined with potassium 
ferrocyanide, and is, as I suppose, a molecular combi¬ 
nation. 

In the formation of palladium ferrocyanide iodine has 
no adtion, because the same green solution of this salt is 
obtained by adding palladium chloride to a solution of 
potassium ferrocyanide free from iodine. 

Potassium hydroxide in the form of an aqueous solu¬ 
tion, without being heated, rapidly dissolves the palladium 
ferrocyanide, yielding a yellow solution, containing free 
KyFeCy<5. 

It must be mentioned that bromine easily dissolves in a 
solution of potassium ferrocyanide, forming a molecular 
combination. 

In a solution of potassium ferricyanide (K3FeCy6) 
iodine also dissolves, yielding a reddish yellow liquor: 
in this solution palladium chloride does not give the pal¬ 
ladium iodide, and does not yield the green palladium 
ferrocyanide ; the liquor remains reddish yellow; potas¬ 
sium hydroxide colours this solution red. 

These experiments prove that palladium salts must be 
very carefully used in analyses for the detection of iodine, 
because in presence of potassium ferrocyanide or potas¬ 
sium ferricyanide the iodine is not detected, and cannot be 
separated from bromine or chlorine by palladium chloride. 
So as gold salts give, with ferrocyanide of potassium, also 
a green colouration, the K4FeCy6 as a reagent may give 
faulty results, as it was remarked that palladium salts give 
the same colouration. 

I conclude my paper by observing that if palladium 
salts are used as a reagent for iodine, the preliminary 
analysis must be very carefully executed, in order to be 
quite convinced of the absence of double ferrocyanates of 
potassium and other cyanides. As I showed in my paper 
in the Chemical News (vol. xxxii., page 242) that in pre¬ 
sence of alkaline sulpho-cyanides (KCNS, NH4CNS, &c.) 
iodine is not precipitated by palladium nitrate or chloride. 

A SIMPLE METHOD F “ NESSLERISING.” 

By OTTO HEHNER, 

The modification of Wanklyn’s method of water analysis, 
or rather of the process of “ Nesslerising,” proposed by 
Mr. H. B. Cornwall, and described in the Chem. News 

(vol. xxxiii., p. 135), is far too lengthy and objectionable to 
be likely to supersede the process described by Wanklyn 
in his book on “ Water.” 

I have, for some years past, been in the habit of em¬ 
ploying a modification of the process of Nesslerising, 
much easier, I believe, shorter, surer, and less troublesome 
than the modification alluded to. 

Two glass cylinders, capable of holding about no c.c., 
are graduated from below upwards, from 5 to 5 c.c., up to 
100 c.c. The divisions must be equal throughout the 
whole length of the cylinder, ensuring perfect uniformity 
in the shape of the vessel. A glass tap is fused at about 
the division 30. 

Cylinder A is filled to the 100 division with the distil¬ 
late, and 2 c.c. of Nessler’s reagent are added. The liquid 
therefore reaches to 102. Into the second cylinder as 

of Nesslerising. 

many c.c. of standard ammonia solution are run as will 
be deemed requisite to give a colouration equal to that 
yielded by the distillate, pure distilled water is used to fill 
up to the 100 mark, and 2 c.c. of Nessler, thus making 
the level of the liquid also in this cylinder B to reach 102. 

The usual time is allowed to elapse before the tints are 
compared. Supposing the liquids to be of different depths 
of colour, the glass tap of the cylinder which contains 
the darker liquid is opened, and some of the liquid is al¬ 
lowed to run out quite slowly, while the observer looks 
down the tubes in the direction of the axis, towards a 
sheet of white paper. The colours will get more and 
more of the same shade and tint, till at last no more dif¬ 
ference can be observed. The glass tap is now closed, 
and the division is read off. It -is easy to calculate now 
the quantity of ammonia actually present in the distillate. 

Supposing cylinder A, containing the distillate, appear 
the darker, and into B 5 c.c. of standard ammonia have 
been run, the liquid in both having been made to reach 
102 as described, and, after equalisation of colours, the 
height of liquid in A was 76. We have then— 

76 : 5 = 102 : x; x = 671 c.c. 

Supposing, on the other hand, that too great a quantity 
of standard solution has been put into B, and the level 
of the liquid in that cylinder, after equalisation, be 76 : 
then we have— 

102 : 5 = 76 : at ; * = 372 c.c. 

If the distillate amount altogether to 163 c.c., then the 
whole of it contains as much ammonia as corresponds to— 

372 X i'63 c.c. = 6*o6 c.c. 

One single experiment thus gives accurately the quan¬ 
tity of ammonia. There is no difficulty whatever in 
noticing the right point, and, since the observer looks 
straight down the tube (not, as Frankland recommends, 
obliquely), the sinking of the level, whilst the tap is open, 
cannot be noticed at all, and no inconvenience can arise 
from the different height of the columns of liquid in the 
two cylinders. 

Of course, after the right number has thus been found, 
a supplementary experiment may be made, adding the 
corredl volume of standard ammonia to the pure distilled 
water in B ; but in all cases the figures will agree within 
i-ioth c.c. 

These graduated cylinders with glass taps may be pro¬ 
cured, I believe, from Messrs. Townson and Mercer, 
Bishopsgate Street, London. Care should be taken to 
hajut them perfedly cylindrical, in order to ensure equal 
value of the different divisions. 

The same method as described may be used in all other 
chlorimetric estimations, as of lead and iron in water, of 
copper, &c. 

AN ESTIMATION OF THE FREE AND 

ALBUMINOID AMMONIA YIELDED BY THE 

STAGNANT WATERS OF THE 

DUBLIN STREETS, AS COMPARED 

WITH THE QUANTITIES OF THOSE 

SUBSTANCES OBTAINED FROM THE LIFFEY 

WATER, AFTER RECEIVING THE SEWAGE.* 

By LANCELOT STUDDERT, LL.D., Ex-S. T.C.D. 

During the Session of 1874-5 of the Royal College of 
Science, Stephen’s Green, several examinations were 
made there of Dublin well-waters: and also some deter¬ 
minations like those that follow for the river water. As a 
sequel to those analyses, the suggestion of the Professor 
of Chemistry in that college, Mr. Galloway, induced me 
to undertake a series of estimations of the ammonia 
yielded by the surface-water of some streets and squares 

* Read before the Royal Irish Academy, January 10, 1876. 
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in Dublin, taking as the standard of comparison the 
water of the Liffey, near where the sewage is discharged 
into the river. 

The results of my examination, conducted during 
November and December last, in the College of Science 
Laboratory, are now laid before the Royal Irish Academy. 

Altogether twenty-nine of these street-waters were 
examined ; the samples dealt with were collected in my 
presence at the times and places stated in the Table 
appended to this paper; the mud, also, left from some of 
these pools was examined for ammonia, which reached 
two parts in the hundred, calculated after allowing for 
moisture expelled at 2120 F. The river water was 
collected at intervals during the two months from four 
different places, namely at Eden Quay, Aston’s Quay, 
Burgh Quay, and Sir John Rogerson’s Quay, four hours 
after high water at Dublin bar. 

The method employed for determining the quantity of 
ammonia yielded by these waters and muds is that devised 
by. Messrs. Wanklyn and Chapman. This process is 
almost universally allowed to be the best yet made known 
for ascertaining the character of the nitrogenous matter in 

waters ; its quantitative results are accurate, and the> 
are obtained with rapidity. It may be well to state for 
the information of any unacquainted with the Wanklyn 
and Chapman process, that under the term “free ammonia,n 
those chemists include ammonia, not only present as such, 
or in combination with acids, but also the ammonia that, 
after adding a saturated soda carbonate solution, is 
evolved by distillation from urea, or other easily decom¬ 
posable nitrogenous organic bodies. The term free 
ammonia is therefore not stridtly correCt ; but, taking it in 
this special sense, it would be difficult to substitute any 
other term more convenient or less open to objection. 

The Table of results gives the figures for the Liffey 
standard at the head of the list. The quantities of the 
free and the albuminoid ammonia obtained from the 
several street and Liffey waters are calculated as grains 
in the gallon, and also as milligrms. in the litre of each 
water, respectively examined. 

The average of free ammonia from the four samples of 
the river is o*og82, or under of a grain in the gallon ; 
the average of albuminoid ammonia from the same is 
0*0779, or under of a grain in the gallon. 

Free Ammonia. Albuminoid Ammonia. uate 01 vv ater Place of Water Colledtion. Grains per Milligrms. Grains per Milligrms. ullCcllun. Gallon. per Litre. Gallon. per Litre. 
1875- Liffey Standard. 

November 11 Eden Quay.'. 0*0840 1*20 0*0980 1*40 

99 29 Aston’s Quay . 0*0812 i*i6 0*0910 1*30 
December 15 Burgh Quay. 0*1750 2*50 0*0875 1*25 

99 17 Sir J. Rogerson’s Quay 0*0525 075 0*0350 0*50 

-* Total 0*3927 Total 0*3II5 

Average 0*0982 Average 0*0779 

November I Stephen’s Green, N. 0’I26o i*8o 0*2380 3-40 
>» 2 P j | * • l • • • 1 0*0700 1*00 0*4200 6*oo 

»> 3 ,, s. ...... 0*0700 1*00 0*3780 5-40 
>> 5 » w. 0*3150 4-50 0*4900 700 

9 9 15 Stephen’s Street, Lower .. 12*6000 180*00 5*8000 8o*oo 

>* 17 Cross Kevin Street . 2*8000 40*00 1*4000 20*00. 

99 18 Patrick Street . 4*9000 70*00 1*7500 25*00 

»> 19 Townsend Street. 4‘55°° 65*00 4*9000 70*00 
20 Peter Place, at corner on Adelaide ] 

Road.I 
5*6000 

0
 

0
 

b
 

K> 10*1500 145*00 

»» 30 Baggot Street, Lower. 0*7000 10*00 o*8ooo 12*00 
December 1 Duke Lane . 1*1900 17*00 1*1900 17*00 

>> 1 Lemon St. (late Little Grafton St.) 9*1000 130*00 2*0300 29*00 

»> 2 Leeson Street, Lower. i*54°o 22*00 0*9100 13*00 

»> 2 Leeson Lane. 10*5000 I50*00 2*3800 34*00 

>> 7 Creighton Street. 1*5400 22*00 0*9800 14*00 

>» 7 Sandwith Street. 1*8200 26*00 1*4000 20*00 

»» 7 Boyne Street. 4*2000 60*00 2*1100 31*00 

tt 8 Abbey Street, Mid. .. . * 3*7800 54*00 1*8200 26*00 
10 Lee’s Lane, Aston’s Quay .. g8*oooo I400*00 11*2000 160*00 

»> 10 Sir J. Rogerson’s Quay, Gutter.. 70*0000 1000*00 7*0000 100*00 

>> 10 Moss Street .. .. 105*0000 1500*00 10*0000 145*00 

»» 10 Poolbeg Street . 105*0000 1500*00 7*0000 100*00 
9) H Peterson Lane . g*8ooo 140*00 0*9800 14*00 
99 15 Frederick Lane, S. 7*0000 100*00 1*8200 26*00 
99 17 New Street. i3*5°oo 150*00 3*5000 50*00 
99 20 Fitzwilliam Square, W. 0*4900 7*00 0*3500 5*oo 
99 20 p JJ L/i • • • • 175000 250*00 1*7500 25*00 
99 20 Merrion Square, N. 0*3500 5*oo 0*5250 7*50 

20 ,, S. ...... 0*4200 6*oo 0*2800 4*00 

Total 492*S6io Total 83*6460 

Average 17 grs. of free Average 3 grs. of albu- 
ammonia pergal. minoid ammonia per 
of water (surface). gal. of water (surface). 

Mud dried at 2120 F. Percentage. 
Free Ammonia. Albuminoid Ammonia. 

Peter Place Corner.1*2857 + 0*6163 = 2 per cent 
Lower Stephen Street .0*3780 o*iooi 
Boyne Street .0*4861 0*3640 
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It may be interesting to note that the examination of 
the river water referred to as having been made by other 
workers in the College of Science Laboratory, in 1874, 
gave a result equal to my average in 1875 ; thus showing 
a remarkable constancy in the state of the Liffey. 

It may also be remarked in passing that my average for 
free ammonia is less, but for albuminoid ammonia is 
greater, than the average Messrs. Wanklyn and Chapman 
reported as that of the Thames at London Bridge, in 
June, 1867 : that river, the tide being at two hours flood, 
yielding free ammonia = 0-1232 of a grain per gallon; 
and albuminoid ammonia = 0-0245 of a grain per gallon. 

The average of free ammonia obtained from the 29 
street-waters is 17 grains to the gallon, that is, over 170 
times the like average from the river. The average of 
albuminoid ammonia from the street-water is 3 grains to 
the gallon, or 38 times the Liffey average. 

It will be seen by the Table, that from three out of the 
four river samples, the quantity of free ammonia was 
under that yielded by any of the street-waters, except at 
Stephen’s Green, East and South. 

The maximum of free ammonia from the river was at 
Burgh Quay, and only reached 0-175, or less than | of a 
grain to the gallon; whilst the maximum of free ammonia 
from the street-waters, namely, at Moss Street and 
Poolbeg Street, was 105 grains to the gallon, that is, 
exactly 600 times greater than the river maximum. 

The least impure of the 29 street-waters yielded nearly 
three times more albuminoid ammonia than the most 
impure sample of the liver water ; for instance, the 
surface-water at Merrion Square South being the best of 
the street-waters, yielded 0-280 of a grain against that 
obtained from the river at its worst, namely, 0 098 of a 
grain, or nearly 3 to 1. 

But the bad pre-eminence of the water in Moss Street 
and at Peter Place (corner in Adelaide Road), and in Lee’s 
Lane, off Aston’s Quay, namely, 10 and 10-15 and 11*2 
grains of albuminoid ammonia from one gallon of each 
water, respectively, is more than 100 times greater than 
the Liffey maximum. 

Messrs. Wanklyn and Chapman conclude from a wide 
induction of experiments that “ the disintegrating animal 
refuse in the river [Thames] would be pretty fairly 
measured by ten times the albuminoid ammonia which it 
yields.” In this way, the average of such refuse in the 
Liffey is 0-779, or just § of a grain in the gallon ; whilst 
the average of such refuse in the street-waters is 29 grains 
to the gallon. 

That much of this enormous amount of animal matter 
thus in our midst must, if not rapidly removed, take forms 
that will vapourise, seems all but certain, since the condi¬ 
tions for spontaneous decomposition may be said to be 
always present; there are the moisture and heat required 
for this chemical change, and then there occurs at in¬ 
tervals the drying up of these stagnant pools. 

My examination of these street-waters found, as might 
be expected, sulphuretted hydrogen, with other sulphides 
and very offensive volatile substances. 

What the effect must be on the people’s health who 
dwell in an atmosphere contaminated by exhalations such 
as these, it is not for me to determine; this paper simply 
records the fads of the case, leaving conclusions to those 
physicians who make such researches their peculiar study. 
But without knowing the least of the little that is known, 
even to the medical faculty, about either the chemical or 
the germ-theory as to the propagation of disease, yet one 
of the unlearned, like myself, having but ordinary 
sagacity, might correCtly conclude that the continued 
presence of so much dirt in the streets would go far to 
account for the high death-rate (33 to the 1000 yearly) 
lately recorded for Dublin, a city whose situation, other 
things being equal, might mark it out as one of the 
healthiest in the Empire. The London Times, reviewing 
“ Ireland at the close of 1875,” laid this to our charge— 
that “ dirt reigns, and slays its thousands in Dublin and 
elsewhere,” 

Whatever is to be done with our street sewage, whether 
it is still to defile the natural purity of the river, or to be 
applied to improve the land, or only to be thrown away, 
with great cost, into the sea ; whatever be the destination 
of this noxious mass, whether it is to be good, bad, or 
indifferent, it certainly appears, from the results now laid 
before the Academy, that better scavenging and a level 
surface for the streets is at once required. 

The Professor of Hygiene and Public Health in 
University College, London (Dr. Corfield), in reference to 
this subject, in the “ Manual of Public Health,” edited by 
Hart, states that:—“If the streets, roads, and ways of a 
town or district are allowed to become or to remain so 
out of repair as to become receptacles for filth, or to 
afford, by their inequalities, depressions in which foul 
water accumulates, it is in vain to look for beneficial 
results from other sanitary measures.” 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 
DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

Progress in the Artificial Production of Cold and Ice. 
By Dr. H. Meidinger. 

(Continued from p. 177,) 

Accurately regarding the various stages traversed by 
the air, the arrangement of an air ice machine would be, 
in principle, as follows :—The air is condensed in an 
especial cylinder up to a certain pressure, at which it is 
then forced into the cooling apparatus. Whilst it here 
parts with its excess of heat, its volume, at the same 
pressure, becomes reduced in the proportion— 

273 + * 

273 + T. 

Hence it passes into a second cylinder where expansion 
takes place ; the processes taking place here in the 
reversed order from what ensues in the compression 
cylinder, and the effeCt agrees exactly with that of an 
expansion steam-engine. The air here becomes very cold 
and is forced by the return of the piston into the freezing 
chamber where the ice boxes stand. After passing 
through this apparatus it arrives anew in the compression- 
cylinder to repeat the same circuit. The expansion- 
cylinder here corresponds to the evaporation-receiver 
in other machines. The distinction, however, must 
be noted that but a small quantity of air is kept in circula¬ 
tion, whilst in other systems a large stock of the matter 
inducing the cold is present in the state of a liquid. It 
will be seen that the course of the conversions is exactly 
the same as in a “ caloric engine,” but in a reversed 
direction, and the performance of the one and the other 
may be calculated by the aid of the same formulae. The 
writer has carried out such a calculation,f from which, it 
appears, that when the air, at an initial temperature of 
200 C., is compressed to 3 atmospheres and then cooled 
down to 30°; the theoretical yield is 5 kilos, of ice per 
1 kilo, coal consumed, whilst at 2 atmospheres the yield 
is 6 kilos. The production is in general terms inversely 
as the condensation of the air or the difference of tempera¬ 
ture" thereby produced. But, on the other hand, the 
dimensions of the cylinders for a given yield must be so 
much the larger the smaller the condensation which is to be 
applied, as appears at once on a close examination of the 
procedure. The aCtual performance of the machine may 
perhaps be considered equal to one-half of the theoretical 
yield. Hence it appears that the air machine is far 

* “ Berichte iiber die Entvdckelung der Chemischen Industrie 
Wahrenddes Letzten Jahrzenends.” 

f Bad. Gewerbz., 1869, Appendix Number. 
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inferior in its performance to the ammonia machine.* 
The reasons are the same which have been already 
advanced in the comparison of the ammonia and the 
ether machine. The efficacy of the machine may, how¬ 
ever, be considerably increased, if, as we shall further 
explain below, the air is at once cooled during compres¬ 
sion, so that it cannot become heated, in which case the 
cost of compression is much reduced. An advantage of 
the air machine as compared with other systems is°that 
no offensive or combustible substances are brought into 
play, and that there can occur no waste of a costly 
material. 

An air machine is mentioned for the first time in 1863.! 
It was patented in England in April, 1862, by A. C. Kirk, 
of Bathgate. It consists of upright cylinders, the lower 
part of each being connected with the upper part of the 
other by a channel, fitted with a valve opening upwards. 
The pistons have valves opening downwards. The lower 
covers of the cylinders are kept cold by a stream of water, 
whilst the upper give off cold to salt water. According 
to the somewhat obscure description the adtion is as 
follows . The piston of the cylinder a on descending 
compresses the air below it, and expands that above it° 
the compressed air being forced into the upper part of the 
cylinder b. On the ascent of the piston a the expanded 
air passes through the valve of the piston from the upper 
into the lower part of the cylinder, whilst the piston 
receives above at first compressed air from the lower part 
of the cylinder b, which, when the latter is emptied, 
begins to expand and to be cooled. The same processes 
take place in the cylinder b. Consequently one and the 
same quantity of air is always employed, which circulates 
from one cylinder to the other. It is asserted that 
1 horse-power yields, in twenty-four hours, 106 kilos, of 
ice, the yield of the ether machine being 110*5 kilos., 
— 2 kilos, ice per kilo, of coal. In Young’s paraffin works 
at Bathgate there was at that time a machine which 
turned out in twenty-four hours 2 tons or 2032 kilos, of 
ic^« The result is somewhat small; the cooling surfaces 
of the cylinders are certainly not large enough to take up 
heat and cold quickly and completely. Indeed a series of 
theoretical objections might be urged against the con¬ 
struction of the machine, which is very simple. In 1864 
it was announced that this machine was still at work in 
Young’s establishment, producing a ton of ice with the 
consumption of a ton of coal, worth (then) four shillings. 
It was also declared that its efficacy was equal to that°of 
the ether machine.J This would be a far smaller yield. 

(To be continued) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Friday, April 28th, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

At this meeting (which was a special one) Professor 
Andrews, F.R.S., delivered a leClure “ On Certain Methods 

* In consequence of the low specific heat of the air, relativelv 
large quantities must be employed, whence the cylinders and the 
resistance of friction to be overcome are very large. 

t Pract. Mech. Journ., 1863, 113. Dingl. Pol. Journ., clxx., 241. 
Wagner, Jahresbencht, 1863, 568. However, a patent for an air ice 
machine was granted in England to one Nesmond, of Bellac, in 
Prance, as early as 1852. It compressed air to 20 atmospheres by 
means of a hand air-pump in a vessel like a boiler placed in cold 
water. After cooling the air passed into a second vessel where were 
the substances to be cooled or the air to be frozen, and escaped thence 
into the open air. It was asserted that a man could force the air into 
the compression-vessel in eight minutes, and thus produce 8 to 10 lbs. 
ice per hour. The adtion of the apparatus was therefore intermittent 
and not economical, and indeed the whole arrangement left mu h to 
be desired in point of convenience. 

t Mech. Mag., 1864, 245, Dingl. Pol. Journ., lxxiv. 

of Physico-Chemical Research.” After a few preliminary 
remarks, in which he observed that the address must 
necessarily be of a somewhat discursive nature, he exhibited 
and described the apparatus employed by him many years 
ago for determining the heat developed during the com¬ 
bination of gases. It consisted of a thin copper cylinder, 
into which the mixture of hydrogen with excess of oxygen 
was introduced, closed by a screw top, with an apparatus 
attached for igniting a fine platinum wire in the interior 
of the vessel by means of an eledtric current. This was 
placed in a calorimeter, and the whole in a copper box, 
where it could be rotated so as to equalise the temperature 
of the water. After the rotation the temperature of the 
calorimeter was taken, the explosion effected, the apparatus 
again rotated, and the temperature read a second time, 
giving, after the necessary corrections had been made, the 
heat developed by the union of the known quantity of 
hydrogen with water in the proportion to form water. 
For the combustion in oxygen of solids, such as sulphur 
or carbon, a somewhat similar but larger apparatus was 
employed. The only experiments yet made to ascertain 
the heat developed by the diredt combination of chlorine, 
bromine, and iodine had been made by him. He had at 
first experienced some difficulty in the case of potassium, 
as no glass vessels would resist the heat developed by its 
union with chlorine. This difficulty had been overcome 
by using a brass vessel, for he had found that dry chlorine 
was without adtion on both copper and brass. He also stated 
that in determining the heat developed by the mixing of 
liquids the only method of obtaining accurate results was 
to float a thin glass or platinum capsule containing one 
of the liquids on the surface of the other, and then by 
means of a fine pair of forceps pour out the contents of 
the capsule. Thomsen’s results, obtained by another 
method, although not absolutely correct, were more accu¬ 
rate than those of Favre and Silbermann. Although 
fridtional eledtricity was competent to decompose potas¬ 
sium iodide, yet it had been found that on passing the cur¬ 
rent by means of platinum eledtrodes through acidulated 
water no trace of gas was evolved : the wires became 
polarised, however, from which it might be inferred that 
the water was adtually decomposed. It had seemed to 
him that the non-appearance of gas at the poles was due 
to its being dissolved in the large bulk of the liquid used, 
and he had consequently devised a simple arrangement 
by which this inconvenience might be avoided. Long 
platinum wires to serve as eledtrodes are fused into the 
ends of a couple of thermometer tubes, which are then 
filled with acidulated water by the simple expedient of 
boiling them for some time in the liquid. They are then 
inverted in a vessel of the same acidulated water, and a 
current of eledtricity from an eledtrical kite passed through 
by means of the platinum wires. In this way it was found 
that the water was quickly decomposed, and owing to the 
great tension of the eledtricity fifty or sixty of these 
couples could be arranged in series without any sensible 
diminution in the rate of decomposition, whilst it was 
well known that two or three, when introduced into the 
circuit of an ordinary battery, greatly enfeebled if it did 
not entirely stop the current. If one of these tubes filled 
with oxygen were placed over a solution of potassium 
iodide, and the silent discharge passed, the whole of the 
gas would be absorbed in about a minute. He desired 
particularly to draw attention to these tubes as affording a 
facile mode of experimenting on the adtion of the eledtric 
current on gases and liquids. He also exhibited the tubes 
mployed by himself and Prof. Tait in their experiments to 
demonstrate the diminution in volume which oxygen 
undergoes when converted into ozone. They consist of a 
wide tube filled with oxygen, and furnished with platinum 
wires, which is conneded with a small U-tube containing 
concentrated sulphuric acid to serve as a gauge. After 
the oxygen had been measured at a constant temperature 
the point of the gauge was sealed, the discharge passed, 
and the apparatus brought to the original temperature. 
On now breaking off the sealed point of the gauge the 



Chemical News, ) 
May 5,1876. ) The so-called Etheric Force. iSg 

diminution of volume could readily be observed ; and if 
again sealed and heated to 300° C., and the volume again 
observed with similar precautions, it was found to be 
what it was originally, the ozone having been reconverted 
into oxygen. An apparatus on the same principle, but on a 
larger scale, adapted for class experiment, was shown in 
adtion. It consists merely of a Siemens’s induction tube 
filled with oxygen, and connected with a narrow tube, the 
end of which dips into concentrated sulphuric acid, so as 
to serve as a gauge to measure any alteration in volume. 
As soon as the temperature of the apparatus has become 
constant, and the column of sulphuric acid in the gauge- 
tube is stationary, the silent discharge from an induction 
coil is passed. The first effeCt, from the elevation of tem¬ 
perature, is to expand the gas and cause the column in 
the gauge to sink. After a time, however, the column 
begins to rise, showing the contraction in volume of the 
oxygen produced by the conversion of a portion of it into 
ozone. It seemed unlikely that this property of the silent 
discharge of altering the density of oxygen should be con¬ 
fined to that element, and he had tried its effeCt on nitro¬ 
gen and chlorine, but with negative results. He had 
hoped for something different in the case of chlorine, for 
it was a curious fadt that although platinum might be left 
for years in contadt with chlorine without producing any 
effedt on the metal, yet it was immediately attacked when 
an eledtric current was passed. The LeCturer then passed 
on to his apparatus for determining the latent heat of 
vapours, pointing out the great advantage of having it of 
small size, since the experimenter was thereby enabled to 
work with small quantities of material, for they all knew 
how extremely difficult it was to obtain liquids which 
were perfectly pure in quantity. He was in the habit of 
passing the vapour of the substance diredtly from the 
vessel in which it was dried over calcium chloride, so as 
to avoid any chance introduction of a trace of water, a 
matter of the utmost importance when the high specific 
heat of water is considered : 1 percent of water in a liquid 
would often cause an error of 10 per cent in the latent 
heat. The determination of the latent heat of vapour 
was a very large field for chemists to work in, as at present 
scarcely anything had been done in it. After some remarks 
on the construction of graduating engines, in which he 
recommended the use of a very short screw, it being im¬ 
possible to obtain a long one which was perfedt, he pro¬ 
ceeded to describe the construction and methods of work¬ 
ing with his apparatus for observations on the behaviour 
of gases under great pressures. The thermometer-tubes 
employed in these experiments are made of a special kind 
of glass, and joined at one extremity to a wider tube, 
which is cut off and ground at the end. A slight swelling 
is made in the thermometer-tube towards the lower end 
to serve as a shoulder, on to which and for some distance 
down the tube shoemaker’s thread is wound and covered 
with cobbler’s wax, so that when firmly pressed into the 
perforated gun-metal cover of the pressure apparatus it 
forms a perfectly tight joint. The lower end of the tube 
dips into a glass vessel containing mercury, and the upper 
one, after the gas has been introduced, is carefully sealed. 
The accurately graduated and calibrated tubes are filled 
by passing a current of the pure dry gas, carbonic anhy¬ 
dride for instance, through them for some hours. The 
end is then carefully sealed, so as to cause the bore to be 
as perfectly conical as possible. This is a matter of con¬ 
siderable difficulty, but may generally be effedted by 
keeping the tube vertical, and rotating it slowly before 
the blowpipe flame. The glass tube containing the mer¬ 
cury, and into which the lower end of this pressure-tube 
is plunged, is introduced into the gun-metal apparatus for 
communicating the pressure, and which is filled with water, 
the whole being screwed up tightly. The desired pressure 
is obtained by means of screws at the bottom of the 
apparatus, which being screwed into the water diminish 
the capacity of the vessel, the pressure thus produced 
being transmitted to the gas in the pressure-tubes through 
the mercury. In order to make these screws quite tight 

under the enormous pressures employed, sometimes 
reaching 500 atmospheres, they pass through washers 
consisting of a pile of discs of perforated leather, which 
have been saturated with grease by soaking them in vacuo 
in melted lard. In this manner the apparatus was still 
perfectly tight even after the lapse of two or three years. 
He might mention that he had an apparatus made of iron, 
in which the pressure was communicated to the gas 
entirely by means of mercury, but he never succeeded in 
getting it to remain perfectly tight for any length of time. 
The graduated portions of the thermometer-tubes pro¬ 
jecting from the apparatus were surrounded by a suitable 
arrangement for keeping them at a constant temperature 
by means of a current of water, or steam, or the vapour 
ot some other liquid. When employing steam he had at 
times encountered some difficulty from drops of water 
condensing on the graduated tubes, and thus interfering 
with the readings; these, however, could readily be re¬ 
moved by pouring in boiling water, which washed the 
tubes thoroughly. He had found great difficulty in em¬ 
ploying the vapours of liquids other than water, owing to 
the impossibility of obtaining them in any quantity in a 
pure state so that they would boil at a constant tem¬ 
perature. He also described the means by which he had 
ascertained that mercury did not absorb either air or car¬ 
bonic anhydride in the slightest degree, and mentioned 
that although under very high pressures the capacity of 
the tubes was slightly altered, such alteration was not 
permanent, and then proceeded to give a brief abstract of 
the results which he had just laid before the Royal Society 
at the Bakerian LeCture on the natural gaseous states of 
matter, and the way in which they differ from a theoreti¬ 
cally perfect gas : the product of the pressure into the 
volume being invariably less than unity, whilst with a 
perfect gas it would be unity. It is thus shown that gases 
condense more than they would if Boyle’s law were cor¬ 
rect. After some remarks on the air-manometer, which 
he said was an almost perfect, instrument up to 200 atmo¬ 
spheres, the LeCturer concluded amidst great applause. 

The President then in a short speech expressed the 
thanks which they owed to Prof. Andrews for his most in¬ 
teresting leCture. 

The LeCturer afterwards exhibited the striking experi¬ 
ment of the aCtion of heat on liquid sulphurous anhydride 
in causing it to pass into that curious “ intermediate state ” 
in which it is neither liquid nor gaseous. 

PHYSICAL SOCIETY. 

April 29th, 1876. 

Prof. Gladstone, F.R.S., Vice-President, in the Chair. 

The following gentlemen were elected Members of the 
Society:—Prof. F. Fuller, M.A., and Capt. E. H. White. 

The Secretary read a communication from Sir John 
Conroy, Bart., “ On a Simple Form of Heliostat.” The 
defeCt of Fahrenheit’s heliostat, in which the beam of sun¬ 
light is reflected by a mirror moved by clockwork in a 
direction parallel to the axis of the earth, and then in the 
required direction by a fixed mirror, consists in the great 
loss of light. The author substitutes two silvered mirrors 
for the looking-glasses usually employed, and he has 
shown that the loss of light with this arrangement is less 
than when the light is once reflected from a looking-glass. 

Mr. S. P. Thompson, B.A., B.Sc., then made a second 
communication “On the so-called 1 Etheric Force,’” and 
described some experiments which he has recently made 
in the Physical Laboratory at South Kensington on the 
subject. The name was given by Mr. Edison—the inven¬ 
tor of the motograph—to the sparks obtained when a con¬ 
ductor is presented to the core of an eleCtro-magnet, the 
coils of which are traversed by an intermittent current. 
The results of the experiments conducted as originally 
described not proving satisfactory, various other arrange- 
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ments were tried, and it was found that if the secondary 
current from an induction coil be used instead of a current 
diredt from the battery the effedts are much more marked. 
When the induced spark was thus diverted, either wholly 
or partially, into a short coil which was insulated very 
perfectly from the core inside, a spark about half an inch 
in length, which has a decided effedt on the nerves, could be 
drawn off from the core, and this was sufficient to illuminate 
a small vacuum tube; the spark, however, does not 
exhibit the usual signs of polarity. It was shown 
by observing the illumination thus produced with a rota¬ 
ting mirror, that the discharge is in reality a reciprocating 
one, each spark returning on its path after a minute inter¬ 
val of time. Under certain conditions it is also possible 
to charge an electroscope either positively or negatively by 
means of the spark, and Mr. Thompson has shown that 
the spark ignites a jet of gas, but fails to deflagrate me¬ 
tallic wire or ignite gunpowder. From the above and 
other experiments, which will be exhibited on a future 
occasion, the author concludes that the cause of the phe¬ 
nomena is obvious, and that the hypothesis of anew force 
is unnecessary. 

Prof. McLeod referred to a paper on the same subject, 
which appeared in the Chemical News (vol. xxxiii., 
P- I73)' by Professors Houston and Thomson. 

Mr. David Ross, B.A., enquired the tension of the 
Leyden jar arrangement used in the experiments, but 
Mr. Thompson pointed out that it would be very difficult 
of determination on account of the rapid change of the 
spark from positive to negative. 

NOTICES OF BOOKS. 

The Journal of the Iron and Steel Institute. No. 2, 1875 
London : E. and F. N. Spon. 

This issue contains an account of proceedings at the 
meeting of the Institute at Manchester, in September 
last. 

Of the papers read one only seems to come fairly within 
our cognizance, namely, an essay by Mr. I. L. Bell, 
F.R.S., on the use of caustic lime in the blast-furnace. 
The author shows that of the total heat generated 22 per 
cent was absorbed by the expulsion of carbonic acid from 
the limestone, and the decomposition of this compound 
of oxygen and carbon. Of this loss 16 per cent is due to 
the use of limestone. Hence he argues that:—“An 
expenditure of 16 per cent of the heating power of the 
fuel, which is rendered necessary by the presence of one 
of the constituent parts of our flux affords, prima facie, a 
strong reason why we should seek to relieve the furnace 
of a duty represented by about 4J cwts. of coke, parti¬ 
cularly as half this weight of inexpensive small coal 
sufficed for the purposes of the lime-kiln.” 

In certain experiments undertaken with furnaces 48 feet 
high he failed to find any tangible economy in fuel effected 
by the substitution of burnt lime for the raw limestone. 
In the same furnaces, however, he found an advantage in 
the increased make and superior quality of the iron when 
burnt lime was employed. With furnaces 80 feet in 
height this improvement was no longer to be traced. In 
the experiments undertaken with these furnaces the com¬ 
position of the cinder in each case was found almost 
absolutely identical, and no change in the removal of 
silicon or sulphur from the metal was effe<5ted by the use 
of burnt lime. 

Hence he concluded that in what he called an “imper¬ 
fect furnace,” i.e., a furnace less than 80 feet high, there 
was certainly an advantage in using limestone in a 
calcined state. But in complete and perfect furnaces, 
where the economy of coke is carried as far as the 
chemical nature of the operation permits, there is nothing 
to be gained by a change. 

Etudes sur le Phylloxera et stir les Sulpho-Carbonates• 
Par M. Dumas. 

This treatise composes the seventh volume of the Fifth 
Series of the Annales de Chimie et de Physique, and 
embodies the labours of the special commission issued to 
investigate this minute but formidable enemy of the vine¬ 
yards. The following are the conclusions arrived at :— 
As regards the phylloxera of the roots it is found that the 
sulpho-carbonate of potassium, of which more than 
20,000 kilos, have been already used, is a rapid insecticide, 
the only one which certainly destroys the phylloxeras 
fixed upon the roots, and which affords at the same time 
an efficient nourishment to the vine. The sulpho-car¬ 
bonate of sodium offers similar advantages as an insecti¬ 
cide only. The sulpho-carbonate of barium being an 
anhydrous salt, and sparingly soluble is recommended by 
its resistance to the adtion of oxygen and to that of 
carbonic acid, which renders it a poison less rapid, but of 
an effeCt more durable. 

As to the winter-eggs the heavy oil of gas-tar, and 
especially the so-called oil of anthracen, seems to be the 
most suitable agent for anointing the branches and for 
destroying the winter-eggs. The application of gas-tar to 
the branches and of sulpho-carbonates to the roots is 
best performed in the months of February and March. 

That the investigation has been carried out on truly 
scientific principles the name of M. Dumas is a sufficient 
guarantee, and the signal success which has been 
attained is a fresh instance of the practical value of 
seemingly abstract research, and of the efficiency of 
scientific method. 

CORRESPONDENCE. 

ON A NEW REACTION OF TARTARIC ACID. 

To the Editor of the Chemical News. 

I have lately noticed the following reaction, which, 
besides presenting one or two rather interesting pecu¬ 
liarities, may, as far as I can judge at present, be proposed 
as a test for tartaric acid. To a very dilute solution of 
ferrous sulphate or chloride, a small quantity of a solution 
of tartaric acid or a tartrate is added, followed by a few 
drops of chlorine water or hydric peroxide, and lastly, 
excess of caustic potash or soda, when a fine violet colour 
is obtained. 

I have tried the same experiment, using citric, succinic, 
malic, oxalic, or acetic acids, or sugar, in place of tartaric 
acid, but without getting a similar result. If a ferric salt 
be used instead of a ferrous salt, the colour is not obtained. 
The violet compound formed appears to be potassic or 
sodic ferrate. It is destroyed at once by sulphurous acid, 
and is slowly discharged by boiling. 

I have tried to obtain the higher oxides of manganese 
and chromium in the same way, but without success. I 
intend to follow up the investigation more fully.— 
I am, &c., 

H. J. H. Fenton. 
Christ’s College, Cambridge, April 25, 1876. 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—I am glad to find that chemists seem to be waking 
up to the fadt that they ought to have a position as mem¬ 
bers of an honourable profession. There is no doubt that 
it is a splendid science, and I regret much at the low tone 
that is taken by some of your correspondents. 

Connected as chemistry is so closely with physics, me¬ 
dicine, sanitary matters, not to speak of the arts and 
manufactures, it seems to me a pity that anyone should 
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suggest that it is sufficient qualification to pass in inor¬ 
ganic chemistry alone : this can be learnt in a year, and I 
am quite sure that no one can learn chemistry in that 
time so as to be any credit either to himself or the pro¬ 
fession. 

There is no doubt that at present chemists are held in 
very low estimation, and there can be no wonder that in 
this great commercial country some are found to grumble 
at the very poor remuneration that is attached to it. 
This, however, is perfe&ly intelligible, as so few men 
study and qualify for it properly. 

I must beg to differ from one of your correspondents, 
who says that it is “ those who have a sufficient private 
income who degrade the profession by the acceptance of 
wretchedly low fees.” It seems to me that very few men 
with a “ sufficient private income ” take up chemistry as 
a profession, and I wish there were more. With regard to 
“ organisation,” I think this might be more properly re¬ 
ferred to the highest authorities in our profession, and I 
am glad to say I have good reason to believe that the 
Council of the Chemical Society is taking some steps to¬ 
wards distinguishing between those who are properly 
qualified and those who are not.—I am, &c., 

Theta. 

May 2, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 15, April 10, 1876. 

Experimental Criticism on the Formation of Sugar 
in the Blood, and on the Function of Physiological 
Glycsemia.—M. Claude Bernard.—The author maintains 
that the experiments, on the faith of which earlier authors 
have thought themselves entitled to deny or to affirm the 
presence of sugar in the blood of diabetic patients, have 
really no scientific value. The experiments of Tiedemann, 
Gmelin, and Magendie are exadt as crude fadts, but the 
interpretation which connedts them with an amylaceous 
or saccharine diet is erroneous. 

Analytical Solution of the Problem of Distribution 
in a Magnet.—M. J. Jamin.—A stridlly mathematical 
paper, unfit for abstraction. 

Vegetation of Maize be*gun in an Atmosphere free 
from Carbonic Acid.—M. Boussingault.—The author’s 
experiment shows that a seed placed in a barren soil 
supporting a barren atmosphere forms at first, on ger¬ 
minating, a fertile atmosphere, that is to say, an atmo¬ 
sphere containing carbon, in which, under the influence 
of light, the leaves develop chlorophyll, and subsequently 
amylaceous and saccharine matters. 

Verbal Observations on the foregoing Communica¬ 
tion.—M. Pasteur.—We may comprehend that special 
cellules, animal or vegetable, other than those of chloro¬ 
phyll may behave towards eledtricity as the cells of green 
matter behave with the solar radiations, and that the car¬ 
bonic acid is decomposed and is carbon assimilated, be¬ 
cause the eledtric vibrations are transformed into chemical 
force. 

Seventeenth Note on the Eledtric Condudtibility 
of Bodies Moderately Conductive.—M. Th. du Moncel. 
—Not suitable for abstradtion. 

Solar Spots, and on the Physical Constitution of 
the Sun.—M. G. Plante.—M. Plante concludes from his 
experiments that the sun may be considered as a hollow 
eledtrified globe, full of gases and vapours, and covered 
with a liquid covering of molten incandescent matter; the 
wrinkles, or luculi of his surface, result from undulation 

in this liquefied stratum; the spots are produced by 
masses of gas and eledtrified vapours proceeding from the 
interior of the orb, penetrating the liquid layer, and. giving 
to the edges of the cavities forms which characterise the 
passage of positive eledtricity. The faculce seem to be a 
brilliant phase in the evolution of the gaseous masses when 
they approach the surface before their eruption. The pro¬ 
tuberances are formed by the gases themselves issuing 
from the interior of the sun at a higher temperature, and 
consequently more luminous than those which form the 
atmosphere of his surface. 

Influence of the Asparagin contained in Saccharine 
Juices (Canes and Beet-roots) upon the Sacchari- 
metric Assay : Destruction of the Rotatory Power of 
Asparagin, and Method for its Determination.—MM. 
P. Champion and H. Pellet.—The presence of asparagin 
in saccharine juices makes the percentage of sugar 
apparently too high, the error amounting in certain cases 
to 0*7 per cent. An addition of acetic acid destroys this 
disturbing influence. 

Theory of Trial Contadt.—M. Bouty.—A mathema¬ 
tical paper, not suited for abstradtion. 

Use of the Magneto-Elecftric Machines of M. 
Gramme for Lighting the Large Halls of Railway 
Stations.—M. A. Sartiaux.—Under the circumstances in 
question the eledtric light is not merely more intense but 
more economical than gas. 

Simple Apparatus for the Analysis of Gaseous 
Mixtures by means of Absorbent Liquids.—M. F. M. 
Raoult.—This paper requires the accompanying illustra¬ 
tions. 

Exchanges of Ammonia between Natural Waters 
and the Atmosphere.—M. Th. Schlcesing.—The quantity 
of ammonia condensed in each gramme of water increases 
as the temperature falls, in spite of the gradual im¬ 
poverishment of the air. 

Produdts of the Redudtion of Anethol, and on the 
Probable Constitution of this Latter Body.—M. F. 
Landolph.—The author holds that the formula of anethol 
ought to be doubled. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the manufacture of manures. Major-General H 
Y. D. Scott, C.B., Ealing, Middlesex. February 1, 1875.—No. 373. 
The objeCt of this invention is the production from foecal matters o1 
manures sufficiently concentrated to command a ready market without 
the creation of a nuisance in the process. Instead of employing 
deodorants of a bulky and (as respeCts fertilising properties) inert 
nature, I make use in some of the closets of coal soot which contains 
considerable quantities of ammoniacal salts, and in others I apply as.a 
deodorant lime, which is subsequently neutralised with phosphoric 
acid in a soluble form combined or uncombined with a base. The 
combined matters are afterwards stirred in a pug-mill, and then dried 
and reduced to a powder. 

Improvements in the treatment of farinaceous substances for the 
manufacture of starch and fermented and distilled liquors. J. H. 
Johnson, Lincoln’s Inn Fields, Middlesex. (A communication from 
W. Adamson, Philadelphia, Pennsylvania, U.S.A.) February 2, 1875. 
—No. 381. The essential features of this invention consist in pre¬ 
paring farinaceous substances for conversion into starch, beer, or 
alcohol by subjecting them to the action of heated hydrocarbons or 
hydrocarbon vapour under heat and pressure. 

Improvements in the process of and apparatus for treating and puri¬ 
fying sewage and polluted waters, which improvements are applicable 
for collecting the soap, grease, and oils for the manufacture of gas, and 
for removing incrustation in steam-boilers. G. Rydill, Quality Court, 
Chancery Lane, Middlesex. February 3,1875.—No. 399. This inven¬ 
tion of improvements is for the purification of sewage and polluted 
waters, preventing the pollution of rivers and streams, which im¬ 
provements are applicable for collecting the soap, grease, and oils, 
which prevents insoluble soaps and slimy scum from mixing with the 
sewage waters in the sewers, which may be used for the manufacture 
of gas and other useful purposes. As the polluted waters are preci¬ 
pitated with an alkali, such waters after being purified may be used 
or steam-boiler purposes for removing incrustation, 

f Improvements in the treatment of saccharine solutions. J. H. John¬ 
son, Lincoln’s Inn Fields, Middlesex. (A communication from L, 
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Marot, Paris.) February 3, 1873— No. 408. The essential feature of 
this invention consists in raising the saccharine solutions to a boiling 
temperature, and then adding thereto or bringing the same in admix¬ 
ture in another vessel with a solution of lime or baryta, and then 
adding an alkali, either soda, potash, or ammonia, the same being by 
preference free from carbonates. 

Improvements in furnaces used in the manufacture of glass. J. 
Sheffield, Glasgow, Lanark, North Britain. February 4, 1875.—No.’ 
411. The features of novelty which constitute this invention are— 
(1) The water tank at the sides of and below the fire-bars. (2) The 
employment of air, and heating it by tortuous passages in the sides of 
the “ cupola.” (3) Constructing tank-furnaces with an air space 
passing up through the“ cave,” so as to divide the tank, thus enabling 
two kinds of glass to be simultaneously treated in the same furnace. 

A new and useful process in the manufacture of imitation braids 
trimmings, leather, wood, and other articles. H. Loewenber<'’ 
Charlotteburg, near Berlin, Germany. February 4, 1875.—No. 420! 
This invention relates to the production of flexible or elastic casts in 
imitation of leather, straw, or woven goods, wood, ornaments, &c. 
A mould is first made of the object to be imitated by pouring over the 
same a compound, consisting by preference of a solution of glue with 
glycerin, which is removed after it has solidified. Into this mould is 
then poured a liquid compound, consisting of a solution of glue with 
£ v,e.cin’ 1 or soaP> and any desired colouring matter. Before this 
solidifies the greater portion is poured out again, leaving a thin layer 
in the mould, which is removed after it has solidified. The surface of 
the mould is treated with chromic acid or acetate of iron to prevent 
the compound adhering to it. 
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( May 5, 1876. 

MEETINGS FOR THE WEEK. 

Monday, May 8th.—Royal Geographical,8.30. 
m Royal Institution, 2. (General Monthly Meeting). 
Tuesday, gth.—Civil Engineers, 8.j 

- Royal Institution, 3. “ Comparative Geology and 
former Physical Geographies of India, Australia, 
and South Africa,” by Prof. P. M. Duncan, F.R.S. 

-- Society of Arts, 11 a.m. Sewage Conference. 8. “The 
Commerce of the Gaboon; its History and Future 
Prospedts,” by R. B. N. Walker. 

-Photographic, 8. 
_tr - Anthropological Institute, 8. 
Wednesday, 10th.—Society of Arts, 11 a.m. Sewage Conference. 

8. “New Method of Propulsion for Street 
Cars,” by E. H. Leveaux. 

- Geologicil, 8. 
Thursday, nth—Royal, 8.30. 

- Royal Institution, 3. “ On Voltaic Electricity," 
by Prof. Tyndall, D.C.L., LL.D., F.R.S. 

- Royal Society Club, 6.30. 
r- , , Society of Aits, 11 a.m. Sewage Conference. 
FRIDAY, 12th- Royal Institution. 9. “Resistance of Ships,” by W. 

Froude. 
- Society of Arts, n a.m. Sewage Conference. 8. (Che¬ 

mical Section). “ Salt Cake, with special reference 
to the Hargreaves-Robinson Proeessby John 
Morrison. * J 

- Astronomical, 8. 
- Quekett Microscopical Club, 8. 
- Anthropological, 8. 

aturday, 13th.—Royal Institution, 3. “ Chaucer,” by F. J. Furnivall 
- Physical, 3. 

^hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and 2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
uel: 1 roduCtion of Light: Secondary Products of the Gas Manu¬ 

facture. 

Vol. I., Part 3, price 33s-* with more than 300 Illustrations. 

Sulphur and its Compounds: Acidimetry: Chlorine and its Bleaching 
Compounds: Soda, Potash : Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 

u°dlU/T1o ^tannates. Tungstates, Chromates, and 
. ihcates of lotash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and specifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 

jp'oi Sale, cheap, suitable for a Metallurgic 
Chemist, a Hot-Blast Gas-Furnace, with bellows, crucibles, &c., 

complete; large Gas-Bag, with iron frame and pressure-board ; Iron 
Oxygen-Retort and Furnace, and sundry other apparatus.—For 
particulars apply to P. H.,-care of Mr. Woods, 1, Great Queen Street. 
Westminster. ' 

GLASGOW CORPORATION GAS. 

■DESIDUAL PRODUCT WORKS TO LET, 
JT AND RESIDUAL PRODUCTS FOR SALE. 
lhe Glasgow Corporation Gas Commissioners are prepared to 

'^RS Lfor a LEASE of their RESIDUAL PRODUCT 
c a Dawsholm,near Maryhill.and also for the PURCHASE 

of the TAR and AMMONIACAL LIQUOR produced at their GAS- 
orks there. The Lease to be for such Term of Years from ist July 

next as may be agreed on. Offerers must offer a Fixed Rent of £1400 
per Annum, and also a further Sum in respedt of each Ton of Coal 
hm°n^ed at thc pawsholm Gas-Work. On application at the Gas 
Office (Manager s Department), 42, Virginia Street, intending Offerers 
will receive Orders for lnspefting the Works. Conditions of Let may 
be seen in the hands of the Subscriber, from whom also Forms of Offer 
m?Zberobtained' Which wiil be received by him up till ist June next. 
OtLr Commissl0ners do not undertake to accept the highest or any 

J. D, MARWICK, 
„. . Clerk to the Commissioners. 
City Chambers, 

Glasgow, April 27, 1876. _ 

CANTERBURY GAS AND WATER 
COMPANY. 

TTtters are invited for the Purchase of the 
SULPHATE OF AMMONIA made at the Gas-Works during 

one year ending May 1, 1877. The estimated quantity is 40 tons, 
lenders stating a price per ton, to be removed from the Works at the 
Contractor s expense, to be delivered at the Company’s Offices before 
10 a.m., on Friday, the 12th of May instant. 

The Directors reserve the right to reject all or any of the Tenders. 

Castle Street, Canterbury, JAMES BURCH' 
May 1, 1876. 

UPSET PRICE REDUCED TO £10,000 TO ENSURE 
COMPETITION. 

FOR SALE. 
CHEMICAL WORKS AT WHITECROOK, DALMUIR, NEAR 

GLASGOW. 

To be Sold (under the Direction of the High 
x Court of Justice) by Public Roup, within the Faculty Hall, Saint 

Georges Place, Glasgow, on Wednesday, May 10, 1876, at 2 o’clock 
in the afternoon. 

The Whitecrook Chemical Works of the British Seaweed 
Company (Limited), situated upon the Forth and Clyde Canal, with 
the ground connected therewith, and whole Engines, Machinery 
Boilers, Retorts, Pans, Vitriol Chambers, Chimneys, and whole 
other Movable Plant, and Buildings on the ground, including 
Apparatus of the most approved construction for the manufacture on 
a large scale of Sulphuric Acid, Carbonate, Chlorate, Muriate, and 
Sulpnate of Potash, Caustic Soda, Refined Brimstone, Iodine, Bro¬ 
mine, Iodide and Bromide of Potassium, &c. The Works have 
unusual facilities for water carriage, and are near to the Dalmuir 
Station of the North British Railway Company, by which there is 
diredt communication to all parts of the United Kingdom. The 
ground connected with the Works extends to 8 acres and 10 and 7-ioth 
poles (more or less) subjedt to a feu duty of A49 13s. Entry imme¬ 
diately. 

For further particulars apply to H. J. C. F. Woodhouse, Public 
Accountant, 14, Warwick Court, Holborn, London; to J. N. Cuth- 
bertson, Chemical Broker, 29, Bath Street, Glasgow, Official Liquida¬ 
tors of the British Seaweed Company I Limited) ; to Bannalynes 
K,rkwopd, and Mcjannel, Writers, 145, West George Street, Glasgow ; 
to William A. Crump and Son, Solicitors, io, Philpot Lane, London 
E.C.; to Chauntrell, Pollock, and Mason, Solicitors, 63, Lincoln’s Inn 
bields, London, W.C.; or to Balfour and Paterson, Writers 138 
Hope Street, Glasgow, the latter of whom will exhibit the Titles and 
Articles of Roup. 

A/Tessrs. Mawson and Swan require the ser- 
1\± v;ces 0f a Gentleman accustomed to the Chemical and Philo¬ 
sophical Apparatus Business—11 and 13, Mosley Street, Newcastle- 
on Tyne. 

ANALYTICAL CHEMIST OR MANAGER. 

Vy'anted, appointment as above. Ten years 
\ Tj manufafturing experience. England or abroad. Good linguist 

—Address, R. J. A , 56, Bevington Road, Westbourne Park, W. 

Wf anted, a Chemist thoroughly understandTng 
XT /T?rR^?duT ~State1 salary, with references, to 321, Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

TFOR SULPHURIC ACID MANUFACTURERS 

wo Platinum Stills, that have been very little 
, , usfv?’ and vvere made in London, are for Sale.—For particulars 

address, Platinum, Chemical News Office, Boy Court, Ludgate Hill, 
London,E.C. & ’ 

Qn Sale, a superior Double^RoIPBone Mill, 
c 11 r?ady tor delivery. Whole and Ground Coprolite; and Maker 

of all kinds of Machinery for Manure Works—For particulars, J. I. 
Headly, Eagle Foundry and Coprolite Mills, Cambridge. 
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NEW RESEARCHES ON GALLIUM. 

By M. LECOQ DE BOISBAUDRAN. 

I have just reduced to the metallic state about 10 centi- 
grms. of gallium, which I believe is very sensibly pure. 
As I have stated, the first specimen of gallium presented 
to the Academy owed its solidity to the presence of a 
small quantity of foreign metals. Pure gallium melts at 
about 29-5°, and is therefore liquefied when held in the 
fingers ; it remains very readily in super-fusion, which 
explains how a globule remained in the liquid state at 
temperatures falling at times as low as zero. Gallium 
obtained by the electrolysis of an ammoniacal solution is 
identical with that prepared by means of a potassic solu¬ 
tion. When once solidified the metal is hard and 
resistant, even at temperatures little below its melting- 
point. Ne\ertheless, it is seCtile, and possesses a certain 
degree of malleability. Melted gallium adheres readily to 
glass, on which it forms a fine mirror, whiter than that 
produced by mercury. If heated to bright redness in pre¬ 
sence of air gallium is only oxidised very superficially, and 
is not-yolatilised. In the cold it is not sensibly attacked 
by nitric acid, but with the aid of heat it dissolves with 
the evolution of red fumes. The specific gravity of the 
metal, determined approximately on a specimen weighing 
64 milligrms., is 47 at 150 C., with respeCt to water at the 
same temperature. The mean sp. gr. of aluminium and 
indium is 4*8 at o°. _The specific gravity agrees, therefore, 
with theoretical prevision, but its extreme fusibility is a 
fact totally unexpected. For the other properties of 
gallium I must refer to my sealed packet, dated March 6, 
and to my former communications. With the permission 
of the Academy I will shortly describe certain new re¬ 
actions of the compounds of gallium, and point out the 
method to be followed for its extraction from ores.” 

M. Wurtz laid before the Academy three specimens of 
gallium, one of them in a state of super-fusion, and de¬ 
manded, in the name of M. Lecoq de Boisbaudran, that 
the sealed packet in question should be opened. This 
having been accordingly done by the Perpetual Secretary, 
it was found to contain the following paper:— 

“ The specimen of gallium which I had the honour of 
presenting to the Academy had been obtained by the 
electrolysis of an ammoniacal solution of sulphate of 
gallium. The metal thus prepared was solid, and even 
rather hard. Its solution in hydrochloric acid gave the 
rays of gallium with brilliance, and those of zinc much 
more feebly. The metal, therefore, was gallium containing, 
according to the indications of the speClrum, small quanti¬ 
ties of zinc and insignificant traces of other metals. 

“ The solubility of oxide of gallium in ammonia not 
being great, I sought for some other solvent which might 
enable me to obtain concentrated solutions suitable for 
electrolysis. Caustic potassa dissolves a large quantity 
of oxide of gallium: this solution readily undergoes 
electrolysis, but the metal obtained by this process is 
liquid, and not solid like that obtained from an ammonia¬ 
cal solution. 

“The following observations have been made on about 
1 milligrm, of liquid gallium : — 

(1.) A very small globule, exposed to the open air for 
more than three weeks, lost neither its liquidity 
nor its metallic lustre. 

(2.) The metal is deposited upon a negative eleCtrode 
of platinum as a dead, whitish grey coating 
formed of numerous minute globules, It dis¬ 
solves in the cold in dilute hydrochloric acid with 
brisk disengagement of hydrogen. 

(3.) The hydrochloric solution of the metal yields a 
fine speClrum of gallium ; along with the zinc 
rays more feebly. The latter are less marked 
than with the solid gallium from the ammoniacal 
solution. 

(4*) The residue from the limited evaporation of the 
hydrochloric solution of the liquid metal is neither 
coloured by iodide of potassium, nor by am¬ 
monia, nor by hydrosulphate of ammonia. The 
dry residue from the evaporation was nevertheless 
sufficient to be distinctly visible. Mercury, there¬ 
fore, is not present. 

(5- Liquid gallium, deposited by electrolysis upon a 
small piece of platinum, was heated to redness, 
or almost to redness. It adhered and doubtless 
became alloyed with the platinum, and resisted 
the action of hydrochloric acid, but it was attacked 
by weak aqua regia along with a little of the 
platinum; the solution showed the rays of gallium. 
A slight whitish pellicle, insoluble in aqua regia 
was detached from the platinum; this was, 
perhaps, oxide of gallium rendered insoluble by 
ignition. J 

“ At the time of those experiments I still had a portion 
of the gallium which I had presented to the Academy, and 
which had been returned to me. I made use of it to 
satisfy myself anew of the hardness of this gallium, and 
of the nature of its speClrum, which I found as before was 
composed of brilliant gallium rays, feeble zinc rays, and 
insignificant traces of other metals. 

“ We cannot ascribe the liquidity of the gallium obtained 
by the electrolysis of a potassic solution to the presence 
of a small quantity of potassium reduced by the voltaic 
current, since the alkaline metal would have been quickly 
oxidised, both during the washings and by contact with 
moist air. I think, therefore, that pure gallium is really 
liquid, and if I obtained it at first in the solid state it was 
probably by reason of its being alloyed with small quanti¬ 
ties of other metals, especially zinc. Solid gallium is, in 
faCt, less pure than liquid gallium. The solidity of gallium 
seems to be caused by relatively inconsiderable quantities 
of foreign metals. 

“We may still suppose that by the electrolysis of an 
ammoniacal solution there is deposited, not pure gallium, 
but a compound of the metal with the elements ofammo- 
nia—a hydride, amjdide, or nitride. 

I eagerly await the time—I hope not far distant—when 
having at my disposal several centigrms. of purified gal¬ 
lium, I shall be able to determine its physical properties 
which promise to be interesting.”— Comptes Rendus. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

Progress in the Artificial Production ofi Cold and Ice. 
By Dr. H. Meidinger. 

(Continued from p. 18S.) 

In 1869 the design and description of an ice machine 
constructed by F. Windhausen, of Brunswick,f were made 
public. It has only one cylinder, with a piston of the 
diameter of the height of the stroke. On one side of the 
piston there occurs compression and on the other expan¬ 
sion. The compressed air is forced through a cooler with 
a large surface, which serves at the same time as a 

* “ Berate uber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzenends.” 

+ Windhausen, Mech. Mag., 1869, 387. Dingl. Pol. Journ., cxcv., 
115. Wagner, Jahrcsbmchte, 1870, 542. 
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reservoir for the compressed air. Whilst on one side of 
the piston the air is compressed it expands on the other. 
On the return of the piston the cold air is forced into the 
ice-chest, from which, when deprived of its cold, it is 
immediately drawn on the other side of the piston. That 
side of the long cylinder in which condensation takes 
place is surrounded with water as a cooling agent, whilst 
the other end is packed with a bad conductor of heat. 
The broad piston renders it impossible for an equalisation 
of temperature to take place within the cylinder. For 
this purpose there requires an especial external arrange¬ 
ment for the admission and for the cutting off of the air 
which enters the expansion end. If the objeCt is not to 
make ice but to cool spaces, the expanded cold air is 
forced direCtly into these, whilst the fresh external air is 
drawn into the compression end of the piston, its regards 
the performance of the machine nothing has transpired. 

In the summer of 1871 the author saw at Berlin a 
powerful ice machine destined for New Orleans, con¬ 
structed and experimentally set up by Windhausen. The 
construction was different from that above described, the 
compression and expansion cylinders being distinct, 
according to the scheme which we considered as most 
correCt in principle, and took for the foundation of our 
preliminary investigation. It yielded air at —40° C., 
which was filled with abundant snow-flakes. As the 
compression cylinder constantly drew in fresh air, hygro¬ 
scopic water was deposited in the cooler, where on 
account of the contracted space it could no longer remain 
in the state of vapour. From there the air, saturated with 
water, passed into the expansion-cylinder, and in conse¬ 
quence of the cold produced by the expansion the greater 
part of the existing vapour was necessarily deposited as 
snow. This circumstance very much interfered with the 
working of the machine, as the friction of the piston was 
considerably increased by the snow, which also choked up 
the escape-pipes. The latent heat set at liberty aCted 
also in opposition to the fall- of the temperature even 
though the sum total of the negative heat units was not 
lessened. The piston was appropriately lubricated with 
glycerin. The author could ascertain nothing as to the 
experimental measurements made to determine the actual 
effeCt of this machine. 

Since the beginning of 1873 Nehrlich and Co., of Frank- 
fort-on-the-Main, make the Windhausen machine with 
two cylinders of one size only, with especial regard to the 
demand in breweries. It requires a 40-horse power 
engine, and is guaranteed to yield hourly 2500 cubic 
metres of air at temperatures of from — 30° to — 50°. If 
we assume that these temperatures refer to initial tem¬ 
peratures of from io° to 30® the total reduction of tempera¬ 
ture amounts to 6o°, whence the amount of the negative 
heat units may be calculated as 50,000, corresponding at 
most to 400 kilos, of ice. If the production of ice were 
the objeCt in view the same quantity of air might be made 
to circulate. A steam-engine of 40-horse power consumes 
hourly 80 kilos, of coal ; consequently 1 kilo, of coal 
would give 5 kilos, of ice—a very favourable result. Such 
a machine, including the engine, cost in 1873 66,000 
marks (£3300). 

L, Mignot,* of Paris, in 1870, constructed also an air 
ice machine with distinct compression and expansion 
cylinders. It is distinguished from that of Windhausen 
by the arrangement that a small pump injeCts water into the 
compression-cylinder, and that the air in the condenser 
sweeps over open water. This arrangement is, without 
doubt, advantageous. The labour of compression is much 
reduced when the temperature of the air is kept low. 
The water cannot have an injurious effeCt in the air since 
the cooled and compressed air is in any case saturated 
with moisture. It may therefore be expected that the 
compression of the air will be effected at a less cost, and 
its complete refrigeration will require a smaller condenser. 

* L. Mignot, Mech. Mag., Dec., 1870, 404. Dingl. Pol. Journ., 
cxcix., 362. Wagner, Jahresbericht, 1871, 696. 

Particulars concerning this machine have not transpired. 
The more recent Windhausen machines are also provided 
with an injection apparatus. 

(To be continued) 

THE DETECTION OF ADULTERATIONS IN 
COFFEE.* 

By Prof. G. C. WITTSTEIN. 

Before coffee is brought to us as a beverage it is not un- 
frequently subjected to different adulterations, one of 
which is even carried so far that of the original bean 
nothing but the mere name remains. H. Ludwig, for 
instance, relates that in commerce coffee-beans are found 
which are made of dough moulded after the true bean in 
the most perfect and deceptive manner. Such beans, 
however, unlike the genuine, always possess sharp edges, 
and may be very easily ground to a grayish yellow 
powder. On boiling with water they are converted into 
a pasty mass, which on addition of iodine assumes a deep 
blue colour. The detection of this imitation is therefore 
never attended with difficulty, and it may only escape 
notice if the proportions in which the artificial product is 
mingled with the natural bean are comparatively small. 

The attempts, however, of imparting to the poorer 
classes of coffee the colour and general appearance of the 
more excellent varieties, are far more frequent. The 
methods of arriving at this end, whether through colouring 
matters or otherwise, are quite various. (See Polyt. Journ., 
1874, No. 213, 172.) I am informed, from sources of un¬ 
questionable authority, that one of these methods consists 
in placing the coffee together with a sufficient quantity of 
shot or lead granules in an empty barrel, rolling the latter 
about for some time until enough lead has been rubbed on 
the beans to give them the glossy appearance usually 
considered characteristic of the better qualities of coffee. 
This adulteration is not easily detected by the naked eye; 
usually a good lens will suffice. When absolute cer¬ 
tainty, however, is desired, it will be found convenient to 
adopt the following process :—Digest the suspeCted beans 
with dilute nitric acid (no sp. gr.) ; decant the liquid 
after one hour, dilute with three times its volume of water, 
and then precipitate the lead with sulphuretted hydrogen 
as usual. 

Another substance for colouring coffee is a greenish 
powder, one hundred parts of which, according to the 
analysis of Lohr, are composed of 15 parts Prussian blue, 
35 parts chromate of lead, 35 parts of a mixture of clay 
and gypsum, 15 parts water. Use is, therefore, here 
made of a mixture similar to that which the Chinese have 
for some time employed for the colouration of green tea, 
except that in the latter mixture turmeric is substituted 
as the yellow constituent in place of the harmful plumbic 
chromate. The different ingredients of the coloured mix¬ 
ture—Prussian blue often replaced by indigo (Warington), 
turmeric, and gypsum—may be quite distinctly seen ad¬ 
hering to the tea-leaves under the lower powers of the 
microscope, or even by a good lens, as I have often had 
occasion to convince myself. 

The microscope alone, therefore, is frequently sufficient 
to discover whether a similar mixture adheres to the coffee 
beans or not. For more accurate examination, however, 
it is better to put a considerable quantity of the beans in 
a suitable vessel, and to pour distilled water upon them. 
After two hours or so the beans are removed, and the 
turbid liquid allowed to settle. In presence of gypsum 
the supernatant clear liquid will become densely turbid 
on addition of baric chloride and ammonic oxalate. 
Prussian blue may be detected in the sediment by giving 
rise to a brown colouration on addition of KHO. If this 
change of colour should not occur, the mixture will not 

* Dingler's Polyt. Journ, No. 215, 84 (translated for American 
Chemist by Carl Barus). 
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contain Prussian blue, but probably indigo. The colour 
of the latter may be destroyed by nitric acid. The potas- 
sic hydrate will likewise decompose the plumbic chromate 
to a greater or less extent, causing it to dissolve partially 
or wholly in the alkali. Turmeric, if present, would 
merely turn dark brown. If, upon slightly moistening the 
sediment with sulphide of ammonium, a black colour is 
produced, no further doubt need be entertained as to the 
presence of chrome-yellow in the mixture. 

By the process of roasting, coffee is put into a condition 
which renders adulteration almost impossible so long as 
the beans remain unground. Ground coffee, however, is 
one of the easiest substances to adulterate. Who does 
not know of the numerous essences, &c., which have 
come into commerce from time to time, and even at pre¬ 
sent are constantly recommended under various names, 
true and false ? Be their name, however, what it may, 
the general appearance and properties of the substances 
are always the same; they occur as a more or less dark 
brown, coarsely pulverulent mass, of a peculiar empy- 
reumatic odour, and of a similar bitter aromatic taste. 
They are most commonly perhaps called “chicory coffee,” 
from the fadt that the root of the Chicorium intybus is the 
principal ingredient in their manufacture. When a suffi¬ 
cient quantity of the latter is not at hand, red beets, 
carrots, and other roots resembling the turnip in proper¬ 
ties, are substituted for it, and in Southern Europe figs 
are roasted, by which process a peculiar product known as 
fig-coffee is obtained. 

As all these preparations undergo the same treatment 
as pure coffee, namely, of roasting to a deep brown colour, 
it is not surprising that in many particulars they should 
resemble the genuine article very closely. They cannot, 
however, be used as a true substitute for the latter, as all 
are without the most important constituent of pure 
coffee, namely, caffeine. Compared amongst themselves 
they resemble each other so closely that it would be next 
to impossible to discover from what substances any one 
may have been produced. The process of roasting has 
not only totally destroyed or so changed the former pro¬ 
perties of the material that any attempt to recognise 
them would be hopeless, but has furthermore introduced 
a great number of new products the nature of which is 
but little known, all of which, however, are characterised 
by an empyreumatic oil and extractive matter. Even if 
the raw material possessed no bitter properties (as is the 
case with turnips and figs) the roasted product will always 
exhibit it in very marked degree ; and it is known that to 
the originally bitter qualities of coffee and chicory, a new 
product, similar in properties, to which Reichenbach gave 
the name “ assamar,” is added. 

It is therefore evident that bitterness of taste is no 
criterion for distinguishing these artificial preparations 
from coffee. As there is, however, an unquestionable 
difference between the two, it must be sought in the 
different behaviour of the empyreumatic oils. The 
nature of these oils, however, at the present day is so 
little understood that we are only able to separate them 
by difference of taste and smell, and, indeed, this means 
of distinction would be fully sufficient if it were only ne¬ 
cessary to distinguish between ground chicory and ground 
coffee. ^ When, however, as is usually the case, the mate¬ 
rial to be examined is a mixture of the two in which the 
adulteration occurs in a comparatively small quantity, we 
are altogether at a loss. It being obvious, therefore, that 
in general taste and smell lend us but little aid, it will be 
necessary to investigate special modes for the examination 
of the mixtures in question. 

The following is a very convenient manner of pro¬ 
ceeding:—The suspedted coffee is poured out on water. 
If pure, the particles will float, and remain in a state of 
suspension for hours, whereas chicory will sink imme¬ 
diately. This process, however, is not always altogether 
reliable in its results ; for Denault relates a case where a 
specimen of coffee, roasted and ground by himself, sank 
within a quarter of an hour, while specimens of other 
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pure coffees which he examined floated as long as ten 
hours. Chevalier mentions a similar experience. To 
me, however, this test has always given satisfactory 
results. 

J. Horsley, some time ago, proposed the following 
process for the detection of chicory in coffee :—If to a 
much diluted decodtion of chicory, a solution of bi¬ 
chromate of potash be added, no sensible reaction will 
take place. If, however, we subject to this same reagent 
a decodtion of pure coffee, its colour will immediately 
darken, and become brown similar to porter. This is, 
therefore, an easy method of distinguishing between the 
two, provided they are separate. In mixtures the deter¬ 
mination of the impurity becomes much more difficult. 
In this case a dilute decodtion is made of a weighed 
quantity of the suspedted mixture. It is then to be heated 
to boiling and treated with the solution of bichromate of 
potash. A few decigrammes of copper sulphate are next 
added, and the solution is again to be boiled, whereupon 
a dark brown flocculent precipitate will be formed. The 
depth of its colour depends on the quantity of coffee in 
the mixture ; and we have thus, by comparing this preci¬ 
pitate with a similar one of the same quantity of pure 
coffee, an approximate method of examining our mixture 
quantitatively.* 

From its importance I had this method examined by 
Mr. Rotmanner; it did not, however, give us any satis¬ 
factory results. Dilute infusions of chicory and coffee 
indeed gave, with the bichromate, the reactions which 
Mr. Horsley has indicated, namely, no sensible reaction 
with chicory, but a deep brown colouration with the coffee 
infusion. When to an infusion of the mixture bichromate 
of potash and copper sulphate were added, the precipitate 
above mentioned was also formed. But the precipitate 
from pure coffee was exactly like it. Hence, though by 
this process coffee may be detected in chicory, it is abso¬ 
lutely worthless for the detection of chicory in coffee. 

These unsatisfactory results influenced me to investi¬ 
gate the subject somewhat further. Decoctions of each 
with 8 parts water were made, which afterwards were fur¬ 
ther diluted to 12 parts. 

If to 30 drops of the coffee decoction in a test-tube 
2 drops of cone, hydrochloric acid be added, and then, 
after a few seconds boiling, the liquid be treated with 
15 drops of a solution of 1 part red prussiate of potash 
and 8 parts of water, and again boiled as before, the liquid 
will first turn green, finally blackish green. Upon now 
adding to the mixture 6 drops KHO, the liquid, after 
1 to 2 minutes further ebullition, will become brown, and 
shortly after, with the deposition of a dirty yellow preci¬ 
pitate, clear, pale yellow. If the chicory decodtion is 
subjected to the same treatment, the last liquid will be 
brown and turbid, and only after long standing will a pre¬ 
cipitate be deposited while the supernatant fluid retains its 
brown colour. By testing in the same manner a mixture 
of 6 drops chicory and 24 of coffee, the brown turbidness 
will also be obtained. It is thus easily possible to discover 
adulterations of chicory in coffee. 

The quantity of coffee adtually dissolved in a decodtion 
is perhaps always over-rated. A good, by no means weak, 
infusion, left upon evaporation a residue of 1 per cent, 
and a very strong infusion scarcely 2 per cent. This 
residue has the appearance of a dark brown shining 
varnish, which is scarcely hygroscopic,—at least remains 
dry after two days’ exposure. If, however, the coffee 
contains one of the artificial preparations above referred 
to, the residue will become sticky to the fingers within 
two hours, and will after twenty-four hours be decidedly 
moist. This simple process may likewise be used as a 
test upon suspedted coffee. 

Even the impurity in coffee, chicory, is subjedt to 
various adulterations, —among others, with bog-turf. On 

* This reaction is not due, as might be supposed, to the co'ouring 
matter of the coffee, but to the tannic acid present therein, for an in¬ 
fusion of green coffee behaves in the same manner. 

Detections of Adulterations in Coffeei 
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this matter I have no personal experience. According to 
Prof. Th. Schwartz, of Ghent, however, this fraud is 
practised to a considerable extent, especially in Flanders. 

RESEARCHES ON THE SOLID CARBON 

COMPOUNDS IN METEORITES.* 

By J. LAWRENCE SMITH, Louisville, Ky. 

In the study of meteorites it is well known that, of all the 
simple and compound substances met with in these bodies, 
the carbon has received the least study and investigation, 
This has arisen principally from the limited amount of 
material at the command of the chemist,—a fad to be re¬ 
gretted, since if any one element more than another 
demands attention and excites wonder at the part it plays, 
either as an element or in its endless combinations with 
other substances, that element is carbon. 

In its elementary condition we see it in crystals of ex¬ 
ceeding hardness and brilliancy in the diamond, and also 
in irregular, nearly opaque masses that are not to be con¬ 
founded with the diamond. Again, we have carbon in a 
soft, black, unduous state, either in lustrous flaky crystals 
or in fine-grained masses. It also occurs in the harsh and 
gritty form of coke, sometimes changed to an undtuous 
body approaching graphite in aspedt, yet different physic¬ 
ally as well as in some of its chemical relations. Depo¬ 
sits of anthracite furnish carbon in yet another form. 
Besides these, the results of decomposition of what are 
known as organic compounds give quite a list of different 
forms of carbon, made either by the incomplete combus¬ 
tion of hydrocarbons, or bypassing through red-hot tubes 
the vapours of hydrocarbons, chloride of carbon, sulphide 
of carbon, &c., or by the decompositions of such sub¬ 
stances as carbonic acid, carbides of boron, of iron, of 
manganese, &c. 

These various forms of carbon have certain chemical 
differences, more or less marked, which differences have 
attraded the attention of chemists ; although no one has 
studied them with much care or success except M. Ber- 
thelot, the investigations being difficult on account of the 
want of proper methods. M. Berthelot obtained his re¬ 
sults by taking advantage of the singularly slow oxidising 
adtion of a mixture of nitric acid and chlorate of potash 
on carbon, first pointed out by Sir B. C. Brodie, in i86o,f 
in experiments on graphite, by which he produced for the 
first time what is known as graphitic oxide. He operated 
by this means on very many specimens of carbon, from 
the diamond to lampblack, embracing a large variety of 
artificially prepared carbons, and discovered certainly six 
or eight more or less distind chemical characteristics of 
these different carbons.* The physical differences of 
some of them are well known ; among them none is more 
remarkable than that of their specific heats. Other bodies 
known as elements—as silicon, boron, oxygen, &c.—take 
upon themselves different conditions called allotropic con¬ 
ditions^—a term applied to the isomeric conditions of 
simple bodies,—but carbon differs from these, not only in 
exhibiting a most wonderful variety of allotropic condi¬ 
tions, but also in the phenomena coming under the head 
of isomerism, polymerism, and metamerism ; so much so 
that we are disposed to take this body away from the rank 
of a mere element, and call it a protean body, that gives 
rise to substances of endless form and variety by com¬ 
bining with a very limited number of elements. 

Additional interest attaches to carbon from the fad of 
its being regarded as belonging pre-eminently to the 

organic kingdom. In fad, some of the best observers and 
investigators assume that there is no such thing as mine¬ 
ral carbon among the rocks of our globe, and that wher¬ 
ever found—whether as diamond, graphite, or coal—it is 
a produd derived from organic matter, in which it had 
first performed its part in the economy of nature. 

A still more exciting interest has been felt in carbon 
since the new department of celestial chemistry has re¬ 
ceived the attention of scientists. And here we are not 
left for our knowledge of celestial carbon to the attenu¬ 
ated form of it which can be deteded only by astronomical 
instruments ; for masses of matter from other spheres 
reach our globe from time to time, bringing with them 
specimens of solid carbon for our investigation, and, at 
the same time, perplexing our minds with questions as to 
its mineral or organic origin, and as to the existence or 
not of life on other planets, and in other systems of 
planets. 

Like the footprints of former life on the rock strata of 
our globe, these indications in what we call meteorites, 
however slight they may be, are not to be disregarded. 
While I do not wish to arrogate to myself any undue 
merit in the study of this subjed, I must say that I believe 
that my methods published in 1855 set forth more promi¬ 
nently than it had been done before, the proper method of 
research for arriving at corred conclusions. It is clear 
that to attain positive results, the astronomer, physicist, 
mineralogist, and chemist must not run counter to one 
another in the use of the fads severally studied by them, 
and in all that I have done in this diredion it has been 
my effort to keep this in view. 

In the present memoir it is my objed to develop new 
fads, and consider some points in connedion with the 
carbon of meteorites. 

The Carbonaceous Meteorites. 

Certain well-known meteorites, from among those whose 
fall has been observed, have been called, from their asped 
and from their containing a small amount of carbon, 
carbonaceous meteorites, although the small amount of 
carbon contained in them is not sufficient to account for 
their colour. Perhaps the term melanotic meteorite would 
be a more appropriate one to distinguish them from the 
stony and iron meteorites. There are but four of them 
yet known, viz., that which fell at Alais in 1806, that at 
Kold-Bokeveldt in 1838, that at Kaba in 1857, anc^ that at 
Orgueil in 1864. They contain, respedively, about 3*0, 
2*o, o*6, and 6 per cent of carbonaceous matter. 

I would here remark that the Alais, Kold-Bokeveldt, 
and Orgueil are more closely allied to each other than to 
the Kaba meteorite. The predominating mineral consti¬ 
tuents are about as follows :— 

Alais, K.-Bok., Kaba, Orgueil, 
by Berz. byHarris. by Wohler, by Pisani. 

Silica.31*22 30*80 34*24 26*08 
Magnesia .. .. 22*21 22*20 22*39 17*00 
Iron protoxide .. 29*03 29*94 26*20 29*60 

If we now contrast these mineral constituents with 
those predominating in well-known meteoric stones, a 
most striking fad presents itself, one not commonly 
realised by those engaged in the study of these bodies. 
It is seen on comparing the above with the following 
tables:— 

Chas- Chateau Harrison Con- Dan- Sears- 
signy. Renard. City. cord. ville. mont. 

Silica .. .. 35*30 38*13 47*30 47*30 50*08 40*61 
Magnesia .. 31*76 17*67 24*53 24*53 20*14 36*34 
Iron protoxide 26*70 29*44 28 03 28*03 19*85 19*21 

* Communicated by the Author, 
t Annalen der Chemie and Pharm., April, p. 6. 

The full detail of his researches is to be found in the Annates a 
Ctnmie et de Physique, 4th Senes, xix., 392, 1870, and xxx., 419, i8*r3. 

5 Notwithstanding the .recent experiments of M. Weber, show*in 
that, under certain conditions, carbon, silicon, and boron are not e> 
ceptions to the law of Dulong and Petit, they still occupy a singula 
position in regard to specific heat. s 

From these tabular statements it will be seen that, de- 
duding the small amount of carbon contained in the black 
meteorites, the mass of mineral matter constituting them 
is about the same, and corresponds thus with the so-called 
common type of meteoric stones; and hence the mineral 
matter to which these constituents belong must be the 
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same in the two classes of meteorites, viz., olivines and 
pyroxenes, differing only in the more or less compact form 
of these minerals. • 

In the writings of some of the most astute observers of 
these bodies, we find little stress laid on these fads. 
Thus M. Meunier, in a paper on the origin of meteorites, 
published in the Cosmos of December, 1869, expresses his 
amazement that I should speak of the circumscribed uni¬ 
formity of the composition of meteorites as evidence of a 
circumscribed cosmical origin of these bodies, both with 
reference to the sphere or spheres whence they come, as 
well as their rock structure. He takes so opposite a 
view as to say—“ So far from the meteorites showing 
such a resemblance, we can establish between meteoric 
iron, olivine meteorites, aluminous meteorites, and car¬ 
bonaceous meteorites, differences as great as between the 
most different terrestrial rocks.” An assertion which 
would include all the ranges of rocks and sedimentary 
deposits from the basalt and granite to the cretaceous and 
tertiary deposits. 

Let anyone look at the above table, and say whether or 
not he sees^ so vast a difference in the mineral constituents 
of the different meteorites there enumerated ; and yet 
they represent the two extremes of these bodies so far as 
their external properties are concerned. It is well known 
that three or four minerals represent the great mass of the 
constituents of every meteorite in various proportions, 
viz., nickeliterous iron, olivine, pyroxene, and anorthite, 
especially the first three ; and the purely iron meteorites 
must be recognised as magnified masses of the metallic 
particles to be found in every stony meteorite, not ex¬ 
cepting even the carbonaceous meteorites.* 

My object, however, in this paper is not to discuss at 
length the general internal resemblances of these bodies, 
as I may have occasion to do it more fully at another time. 
I wish simply to note, that black and pulverulent as are 
the carbonaceous meteorites, they are not removed by 
their mineral constituents from the so-called common 
meteorites. I now pass on to show that even in their 
carbonaceous constituent they are strongly linked even to 
the iron meteorites. 

Graphite Carbon in the Iron Meteorites.—Ever since the < 
internal structure of this class of meteorites has been 
examined by sections through the centre of these compact 
metallic masses, nodular concretions have been noted in 
their interior, the most common of which consist of 
troilite, a protosulphide of iron, and filling ovoidal cavities. • 
Sometimes these troilite concretions have a thin coating 
of a lighter-coloured mineral known as Schreibersite, and 
this last is also found alone in concretionary masses which 
are usually angular or lamellar. 

Less frequent concretions than either of the above, and 
even more remarkable, consist of carbon of the character 
of graphite :'these, like the troilite, usually fill irregular 
ovoidal cavities, and are more or less contaminated with 
the latter mineral. 

The most important of the meteoric irons containing 
these nodules, that have come under my immediate ob¬ 
servation, are the Toluca, the Cranbourne, the De-Kalb, 
and the Sevier: the last two have received my special 
study, the latter furnishing much the larger part of the 
material in my hands. 

Character of the Graphite Nodules.—These concretions 
differ more or less in appearance, while their general cha¬ 
racter js the same. In this communication I call special 
attention to a large nodule taken from the very centre of 
the Sevier iron, the largest that has come under my ob¬ 
servation, and perhaps the largest known. It was detached 
from the iron entire and perfect in every respedt. Its 
greatest length is 60 m.m. Its dimensions in the other 
direction vary from 20 to 35 m.m. The weight before it 
was cut was 92 grms. Its form is that of an irregular 

* At present the Orgueil and Rhoda meteorites are the only two in 
which no positive evidence of the presence of nickeliferous iron has 
been traced; in the Orgueil, however, we find nearly 3 per cent of 
oxides, nickel, and cobalt, and the Rhoda has not been very critically 
examined. 

dumb-bell, flattened on one side, and slightly nodular on 
the surface. Its colour is plumbago-black, except at 
small places on the surface, where there is a little bronze- 
coloured troilite. Its texture is remarkably close and 
compact, and it is cut readily by the saw, except when the 
tool encounters particles of enclosed troilite. Its struc¬ 
ture and powder is not unlike that of the close-textured 
graphite of Borrowdale, in Cumberland, England, and 
quite unlike the scaly graphite such as that from Ceylon, 
or that found in certain cast-irons. 

Examined from the circumference to the centre, this 
nodule presents the following appearances :—About one- 
fifth of the circumference of the section is made up of 
troilite with a thickness of 1 m.m. The remainder of the 
section has all the aspeCt of graphite, except in a few 
spots. In the nodule there is a small mass of troilite not 
unlike in form the entire nodule : it is 10 m.m. long by 
about 5 m.m. wide ; it is not continuous from its circum¬ 
ference to its centre, but the centre portion is cut off 
completely from the exterior portion by a thin belt of 
graphite, J to f m.m. in thickness. Again, on other parts 
of the surface small particles of troilite are to be seen. 

The specific gravity of this graphite is 2^26 m.m., as 
determined on a piece in which no troilite was visible to 
the eye, and after it was immersed in water and placed 
under the receiver of an air-pump to abstract the air from 
its pores. 

(To be continued.) 

EXHIBITION OF SCIENTIFIC APPARATUS AT 

SOUTH KENSINGTON. 

Availing ourselves of the admission card courteously 
placed at our disposal, we paid a long and admiring visit 
to this interesting collection. The tedious task of un¬ 
packing, arranging, and labelling the specimens was not 
by any means complete, especially in the departments 
which chiefly attracted our attention. But for this we 
can no more censure the Committee and their officials 
than for the somewhat perplexing character of the building, 
which renders it difficult for the visitor to know when he 
has really seen all. On the contrary, having some little 
acquaintance with the getting up of exhibitions, we should 
rather congratulate all concerned on having accomplished 
so much. We cannot, however, pronounce the classifica¬ 
tion of the objects unexceptionable. Thus, when a che¬ 
mist visits the chemical department, one of his earliest 
inquiries will be for the apparatus which first gave che¬ 
mistry the character of an exaCt science—the balance. 
But except certain historical instruments once used by 
Cavendish, Young, Davy, Black, and Dalton, he will find 
that he must look elsewhere. In faCt, the masterpieces of 
such makers as Oertling, Sartorius, &c., are placed in the 
mathematical department among measuring-wedges, 
water-meters, planimeters, and the like! Yet graduated 
glasses, burettes, &c., are found not among measuring in¬ 
struments, but in their ordinary place among the requisites 
of the laboratory. Surely the true principle—which, 
indeed, has been generally followed in this exhibition— 
would have been to place under every science all the in¬ 
struments required in its study. 

One of the most interesting features of this exhibition 
consists of instruments which once belonged to illustrious 
discoverers. Men of science are generally described as 
hard, dry, and unimaginative, but we presume few will be 
able to look at the balances above mentioned, at the 
battery with which Davy decomposed the alkalies, at the 
pneumatic trough of Black, the telescope of Galileo, or the 
microscope of Leeuwenhoek, without reverential emotion. 
It strikes us, however, that this collection of the rude 
appliances with which our predecessors achieved such 
mighty results could easily have been extended by the 
kindness of our Continental friends. Has France no 
sacred memorials of Lavoisier, of Gay-Lussac, or of Ber- 
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thollet, which might for a short season have been entrusted 
to our care ? Could Sweden have sent us no relic of Ber¬ 
zelius or of Scheele ? We most sincerely regret that the ex¬ 
ample set in this respedt by Italy, Germany, and Switzer¬ 
land has not been more universally followed. 

Taken as a whole, the formation of this “ loan collection ” 
maybe regarded as a hopeful symptom as a proof that the 
importance of science as a main fadtor in national power 
and prosperity is approaching nearer to recognition. 

We can at present scarcely enter upon a detailed notice of 
the objects and specimens which most attracted our atten¬ 
tion. We were much pleased with the fine series of prepara¬ 
tions of vanadium contributed by Prof. Roscoe, F.R.S., of 
Owens College. These compounds will command general 
interest on account of the recent application of vanadium 
in the development of aniline-black. The close similarity 
between the solutions of vanadous sulphate and copper 
sulphate, and again between the chromate and vanadate 
of potassium is very remarkable. The specimens of coal- 
tar derivatives, contributed by Mr. W. H. Perkin, F.R.S., 
are also worth a careful examination. Turning from 
laboratory preparations to commercial chemicals we find 
samples illustrative of Mond’s process for recovery of the 
sulphur from tank-waste as carried on at the works of J. 
Hutchinson and Co., of Widnes ; a series of specimens 
explanatory of Spence’s process for the manufacture of 
alum ; specimens of oxalic acid made by Roberts, Dale, 
and Co., by the aCtion of caustic alkali upon woody fibre ; 
carbolic, cresylic, and picric acids, aurin, &c., exhibited by 
F. C. Calvert and Co., and a series of coal-tar colours as 
^manufactured by Messrs. Brooke, Simpson, and Spiller, 
including artificial alizarin and the still more splendid 
anthrapurpurin. In spite of these and some other very 
interesting exhibits it is plain that the collection does not 
give, and indeed does not profess to give, a full view of 
the chemical manufacturers of the day. The apparatus 
—the main feature—we shall endeavour to describe on a 
future occasion. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 4th, 1876. 

Dr. Gilbert, F.R.S., Vice-President, in the Chair. 

After the names of the visitors had been announced, and 
the minutes of the previous meeting read and confirmed, 
the following names were read for the first time :—Messrs. 
R. H. Harland, J. Edmunds, M.D., H. Holcroft, J. G. A. 
Stitt, T. Tyrer, C. A. Buckmaster, B.A., S. Hall, S. Gil¬ 
christ, Percy C. Gilchrist, and W. Hibbert. Messrs. H. 
C. Jones, Adrian J. Brown, and Sir David Salomans were 
then ballotted for and duly elected after their names had 
been read the third time. 

The first paper, “ On Glycero-phosphoric Acid and its 
Salts as obtained from the Phosphorised Constituents of 
the Brain," by Dr. J. L. W. Thudichum and Mr. C. T. 
Kingzett, was read by the latter. On boiling kephalin, 

C42H79NPOI3, for several hours with baryta water, a solu¬ 
tion was obtained, containing one or two nitrogenous 
bases and the barium compound of glycero-phosphoric 
acid,C3H5(0H2)BaP04,H20. The authors then described 
the lead salt, the normal and acid calcium salts and the 
barium salt of this acid, also an alcoholo-hydrated barium 
glycero-phosphate containing 20’g per cent of alcohol and 
ii‘i4 of water. 

In reply to a question by Dr. Tilden, Mr. Kingzett 

explained that no compound had been found in the brain 
in which the phosphorus was in a lower state of oxidation 
than phosphoric acid. 

The next paper was “On some Reactions of Biliverdin,” 
by Dr. Thudichum. The author, after stating that the 

cause of the yellow colour of the skin of persons suffering 
from “yellow jaundice” was bilirubin, whilst the dark 
colour of the so-called “ black jaundice ” was due 
to the presence of biliverdin, proceeded to describe 
some derivatives of the latter substance. Mono- 
brominated biliverdin, C8H8BrN02, was prepared by 
passing bromine vapour mixed with dry air over finely 
powdered biliverdin until it ceased to be absorbed, 
and the produdt was then heated to ioo° C. in a current 
of dry air. It is a black powder, insoluble in ether, and 
very little soluble in alcohol. It is soluble in sulphuric acid, 
but is precipitated on dilution with water. It is also 
soluble in caustic soda, being precipitated again in brown 
flocks by acetic acid. Hydro-biliverdin is formed on 
treating a solution of biliverdin in dilute caustic soda with 
sodium amalgam. Its dilute alcoholic solution gives a 
spedtrum showing an absorption-band overlying the line F 
equilaterally, and totally different from the broad band 
between E and F shown by solutions of hydro-bilirubin. 

In reply to a question put by Mr. C. E. Groves, as 
to how it was ascertained that the colour of the 
skin of a jaundiced person was due to bilirubin or 
biliverdin, the Author said that in the case of yellow 
jaundice, the bilirubin could be extracted from a por¬ 
tion of the skin by treating it with chloroform, whilst 
the biliverdin, which produced the colour in black jaundice, 
could be extracted with alcohol, and the solutions then ex¬ 
amined by the spectroscope. He also stated in reply to a 
question of the Chairman that in the forms of yellow 
jaundice which were the acute cases some obstruction of 
the biliary duCt caused the bile to be poured out into the 
blood, whence it passed into the system. In chronic 
cases, the bilirubin after a time became oxidised to bili¬ 
verdin, giving rise to black jaundice. 

A paper “ On the Relation between Chemical Constitution 
and Colouring Power in Aromatic Substances ” was then 
read by Dr. O. Witt. In this paper the author endeavoured 
to show that the immense variety of colouring matters 
was due to a clearly definable law, and also the reason 
why some bodies are coloured whilst others, which are 
sometimes isomeric with them, are not colours. In the 
case of nitro-phenol, CgH4(N02).0H, and of nitraniline, 
C6H4(N02).NH2, tbe colouring properties are partly due 
to the nitro group, but not entirely, as neither mono- nor 
dinitro-benzene possessed colouring powers. Only the com¬ 
bination of the nitro with the amido or oxy groups pro¬ 
duced the colour, and both these were able to form salts, 
which the nitro group could not do. In these instances 
the N02 was the colouring group, but it could only exert 
its influence when another acidifying or basifying group 
was present. He purposed to call the colouring group 
the chromophor, and the substance containing the chromo¬ 
phor, but not a salt-forming group, the chromogen. Thus, 
in the examples given, the N02 was the chromophor and 
nitro-benzene the chromogen of nitraniline and nitro- 
phenol. In the important colours which were derived 
from azo-benzene, such as “ Bismarck brown,” he con¬ 
sidered the group NlN as the chromophor; azo-benzene 
and related bodies, such as tetazo-diphenyl, being the 
chromogens. It was not necessary that the chromophor 
should be a group containing nitrogen ; the CO groups in 
the chromogen anthraquinon were the chromophors. On 
communicating salt-forming properties to anthraquinon by 
means of hydroxyl or amido groups we obtained colouring 
matters, whilst if we deprived these groups of their salt¬ 
forming properties, by acetylation for instance, the sub¬ 
stances so treated lost their colouring properties. 

Mr. W. H. Perkin said he felt much interest in Dr. 
Witt’s remarks, but thought that colour should be con¬ 
sidered as such, and not solely in relation to dyeing. The 
property of dyeing was merely an accidental one, due to 
some affinity between the fibre and the substance, and in¬ 
dependent of its colour. It seemed to him it would be 
difficult to reconcile the properties of indigo with the 
theory put forward by Dr. Witt. 

Mr. C. E. Groves mentioned some fadts which were in 
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accordance with Dr. Witt’s views. For instance, when 
the hydrogen of the OH group in picric acid was displaced 
by ethyl or methyl, it gave an almost colourless substance. 
Again, resorcin, which was colourless, gave a brilliant 
trinitro-derivative ; but if the hydrogen in the OH groups 
in this were replaced by ethyl, it was converted into a 
nearly colourless ethyl compound, C6H(N02)3(0C2H5)2. 
Orcin, the methyl derivative of resorcin, behaved in a 
similar manner. 

Dr. Armstrong thought this theory might lead to very 
interesting results, if it were not confined to dyes merely. 
Korner had noticed that whilst the ortho derivatives were 
strongly coloured, the corresponding para and meta com¬ 
pounds had a feeble colour. This was well seen in the 
isomeric mono- and dinitro-phenols. Thymoquinon was of 
a pale yellow colour, but the oxy-thymoquinon was of a 
richer colour, and yielded a deep violet with alkalies. 

. Mn Neison thought that a careful consideration of the 

circumstances influencing the colour of bodies was of very 

great importance, as it might enable us to determine what 

was actually the physical constitution of such substances. 

Dr. Otto Witt, in reply to Mr. Perkin’s remarks on 
indigo, said it was a very peculiar case. The influence of 
the chromophor and the chromogen was divided : the salt¬ 
forming group existed only in the white indigo, and when 
the fabric was dyed and exposed to the air the chromophor 
was liberated, and produced the colour. 

The Chairman having thanked the author for his in¬ 
teresting paper, 

The Secretary read a communication, “ On Certain 
Bismuth Compounds (Part //.),” by Mr. M. M. P. Muir. 

In this the author mentioned that in preparing bismuth 
tribromide by the process given in his former paper, a 
certain quantity of the oxybromide, BisBr60I5, was also 
formed.. It is a greyish yellow crystalline substance, in¬ 
soluble in water, but readily soluble in dilute acids. The 
remainder of the paper is occupied with the description of 
four chromates of bismuth, for which the author proposes 
the following names and formulas:—Bismuthyl chromate, 
Br203,Cr03 ; bismuthyl dichromate, Br203,2Cr03; mono 
hydrated bismuthyl dichromate, Br203,2Cr03,H20; and 
monohydrated bismuthyl tetrachromate, Br203,4Cr03,H20 
They are all insoluble in water, and the last two are 
crystalline. 

The next two papers were by Mr. Watson Smith, the 
first being entitled “ A New Method for the Preparation 
of the Hydrocarbons, Diphenyl and Isodinaphthyl, and on 
the Action at a High Temperature of Metallic Chlorides 
on Certain Hydrocarbons.” On passing the mixed vapours 
of benzene and antimony trichloride through a red-hot 
tube diphenyl is produced, and in larger quantity than 
with benzene alone. On employing stannic tetrachloride, 
diphenyl is formed in large quantity, being found in the 
receiver in solid cakes. This is undoubtedly the best 
method for procuring diphenyl in quantity. Toluen treated 
in a similar way gives but unsatisfactory results. When 
naphthalen and antimony trichloride are passed through 
a red-hot tube isodinaphthyl is obtained with comparative 
readiness. The frequent stoppage of the tube by reduced 
carbon, when tin tetrachloride is employed, renders the 
method with antimony trichloride far preferable. The 
author finds that the corrected melting-point for iso¬ 
dinaphthyl is really 187° C., and not 204° C. as formerly 
stated. 

The second was “A Note on the Occurrence of Benzene 
in Rosin Light Oils.'’’ In refining rosin by distilling it in 
a current of superheated steam a quantity of light oils is 
simultaneously obtained. On examination it was found 
that the oils contained a large proportion of benzene, 
which on treatment with nitric acid yielded nitro-benzene, 
although somewhat impure. Recently an alteration had 
been made in the manner of distillation, a much higher 
temperature being used, and it is now found that no ben¬ 
zene is formed, toluene making its appearance as the 
lowest boiling member. 

A paper “ On the Action of Water and of various Saline 
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Solutions on Copper,” by Mr. T. Carnelly, was then read 
by the Secretary. In his experiments the author employed 
thin copper-foil, which he cleansed by treatment with 
dilute nitric acid and washing with water. The pieces 
exposed 1 square decimetre of surface, and were treated 
with 100 c.c. of the liquid under examination. He studied 
the action of distilled water ; of potassium and sodium 
nitrate; calcium, potassium, and magnesium sulphate; 
sodium and potassium carbonate ; sodium and potassium 
chloride ; and ammonium sulphate, nitrate, and chloride ; 
also solutions of mixtures of salts. The copper was dis¬ 
solved in all cases, but it would seem that the ammonium 
salts had a far more marked aCtion than any others, on 
which account waters contaminated by sewage, and there¬ 
fore, as a rule, containing comparatively large quantities 
of ammoniacal salts and chlorides, are especially bad 
where copper pipes, vessels, &c., are employed. 

The last communication, by Mr. G. A. Hight, was 
Notes on some Experiments made with a view to ascertain 

the Practical Value of a Proposed Method of Determining 
the Mineral Strength of Soils by means of Water Culture.” 
In these experiments plants were grown in a watery ex¬ 
tract of the soil under examination, and the rate of growth, 
carefully observed, the plants employed being seedlings of 
Acacia Arabica. The results are given in a long series of 
seventeen tables at the end of the paper. 

Dr. Gilbert, in thanking the author for his paper, said 
that if this method were tried on plants of different habits 
it might lead to interesting results. He then adjourned 
the meeting until Thursday, May 18, when the following 
papers will be read (1) “ The ACHon of Malt ExtraCl on 
Starch,” by Mr. C. O’Sullivan; (2) “On the Gases En¬ 
closed in Cannel Coal and Jet,” by Mr. J. W. Thomas; 
(3) “ Phenomena Accompanying the Electrolysis of Water 
with Oxidisable EleCtrodes,” by Dr. J. H. Gladstone and 
Mr. A. Tribe; (4) “On the Estimation of Hydrogen 
Occluded by Copper, with special reference to Organic 
Analyses,” by Dr. J. L. W. Thudichum and Dr. H. W. 
Hake ; (5) “ On some New Reactions of Hemine, by Dr. 
Thudichum and Mr. C.T. Kingzett. 

NOTICES OF BOOKS. 

A Series of Exercises in Experimental Physics. By C. J. 
Woodward, B.Sc., and George Smith, B.Sc. Part Ia. 
—Acoustics, Light, and Heat ; Elementary Stage. 
London: Simpkin, Marshall, and Co. Birmingham: 
Cornish, Bros. 

This little work consists of a series of arithmetical 
exercises in which the student is taught to deal with easy 
physical problems, such as are often given in the 
elementary stages of the science and art examinations 
and the junior Oxford and Cambridge “ locals.” The 
authors have wisely refrained from adapting them for use 
with any particular text-book, as any of the ordinary 
manuals of physical science contains the necessary pre¬ 
liminary information. In cases, however, where the 
subject is more than usually difficult, some admirable 
preliminary remarks are made with the view of assisting 
the student, and a series of typical questions are completely 
worked out. Among the explanations we may point to 
that of the much misunderstood term “ elasticity ” as 
being especially good. The reputation of at least one of 
the joint authors as a successful teacher and ingenious 
experimentalist is well known, and we hope that 
“ Part Ia.” will meet with such a reception as will induce 
the authors to continue their efforts to meet a real want. 

Proceedings of the American Pharmaceutical Association 
at the Twenty-Third Annual Meeting, held in Boston, 
September, 1875. Philadelphia : Sherman and Co. 

To us the most interesting portion of this bulky volume is 
the Report of the Committee on Adulterations and 
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Sophistications. It appears that we Englishmen are not 
the only people in the world, who, when wishing to 
purchase one thing, obtain in its stead some little-sus- 
peCted impurity or other. The State of New Jersey 
appears to abound in manufacturers of essential oils who 
appear to make scarcely any secret of their illegitimate 
operations. There commercial oils of cedar, hemlock, 
and spruce are made by putting branches of the trees into 
the still along with an amount of turpentine proportionate 
to the price. The writer of the report states that he has 
on two occasions purchased four cans of oil of lemon, one 
lot of which contained 75 per cent of the true oil, and the 
other scarcely 33 percent. Had the fraud not been detected 
the loss on the first lot would have been 75 dollars, and on 
the latter 175. “ The writer recently had in his employ 
a gentleman who formerly held responsible positions in 
in two of the largest German houses dealing in essential 
oils. He exhibited to us a full line of receipts for mixing 
and cheapening all the more prominent oils, on which he 
placed great value and which he was very anxious to 
compound in this country.” More recently the writer 
was informed by the representative of an extensive French 
firm, of Grasse, that all the cheap grades of lavender, 
rosemary, and origanum sent to America both by them¬ 
selves and other houses contained as a minimum 75 per 
cent of turpentine. 

Bees’-wax has been extensively sold in the Philadelphia 
market adulterated with 80 per cent of paraffin. The 
sophisticated article differs from the genuine in being 
somewhat translucent on the edges, and in being a little 
sonorous if struck. The paraffin may be separated by 
heating the wax for fifteen or twenty minutes with oil of 
vitriol to 350° F. The reporter has met with wax con¬ 
sisting almost entirely of a black, earthy matter coated 
externally with handsome yellow wax by dint of repeated 
dipping into melted wax. 

CORRESPONDENCE. 

ORGANISATION AMONG ANALYSTS. 

To the Editor of the Chemical News. 

Sir,—One of the chief causes which no doubt operates to 
render the profession of properly qualified analysts unre- 
munerative is the large accession to their ranks of men 
who, with a penchant for practical science, seek this, the 
only profession exempt from examination a test of fitness, 
as the field of their labour. 

Often, it may be, the res angusta domi obliges a man after 
one session of leClures and laboratory practice to take a 
situation in a chemical works at a starvation pittance, 
there to execute manoeuvres in analytical chemistry 
marvellous to himself and probably disastrous to his 
employers. I have had some years experience in 
chemistry and could enlarge upon the subject of low fees. 

What will Mr. Alldred say when I tell him that some 
little time ago an iron manufacturer offered the writer the 
privilege of making five full analyses of iron ore at the 
rate of 30s. per sample ! He said he had never paid more 
than £2 2s., and that the usual figure was 30s. 

I declined the offer. Possibly some one else accepted 
it and thus assisted to place this liberal patron of applied 
science in a position to abate the next man at least 10s. 

I, with Mr. Alldred, do not suppose that the proprietors 
of some laboratories themselves make such analyses. 
Much they probably depute to voluntary assistants, who, 
with supervision, become expert mechanical analysts. 
When such a state of things exists it probably does pay to 
take in iron ores at £2 2s., or pyrites at 10s. 6d. per 
sample. 

Your correspondent alludes to the injunction which Dr. 
Fresenius lays on the student who wishes to do his work 
thoroughly. I think, however, we must bear in mind that 
possibly, in some kinds of work, the rigid accuracy which 

the DoCtor wisely instils is not always expected for the 
price paid. I do not, however, advocate slipshod analyses 
at any price. 

I heartily wish an organisation scheme were on foot. It 
is monstrous that labour requiring such skill should be so 
miserably paid. 

The overcrowding of the profession, and the fierce com¬ 
petition such a state of things entails, sadly wants the 
touch of reform. 

The scheme suggested by Dr. Wright is excellent and 
would, I think, meet the requirements of the case. As at 
present there are analysts, and analysts, so will there 
always be penny wise and pound foolish merchants and 
manufacturers who will employ the “ bottle-washer ” and 
cheap man, whose crude and undigested results bring dis¬ 
credit on the whole profession. To protect ourselves 
against such we must “set our house in order” lest 
forsitan et nostrum nomen miscebetur istis.—I am, &c., 

P. H. 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—If any organisation to introduce an examination 
prior to practice as an analytical chemist is to be carried 
out it is scarcely likely to receive legislative support 
unless the rights of those now in practice are respected. 
When medical examinations were introduced persons in 
practice were not in any way interfered with, and when 
“ registration ” was instituted they were permitted to 
register as qualified and to recover fees, &c. No retro¬ 
spective measure was made, nor is it likely that the 
chemical profession will receive a larger share of power 
or protection than the medical. At present any one 
may prescribe or practise medicine, and provided he does 
not falsely assert he is registered he may do so safely even 
if unqualified. Examinations are excellent things in 
many respeds, but chemists now in practice would be 
very unlikely to submit to them or the fees incidental 
thereto. 

The Society of Public Analysts, if it became The 
Society of Analysts, would form an excellent nucleus 
for an organisation amongst analytical chemists, and 
there is really no reason why, after a certain date, this 
body should not institute examinations for admission to 
its membership and grant a diploma. The Society 
could select from its members very eligible men as 
examiners, and consists already of a sufficiently numerous 
body to constitute an organised association. The Society 
need incur no expense in the outset, the examinations 
being held say in the laboratory of one of the examiners 
in London. As a graceful aCt all existing “ associates ” 
might be constituted “members” without examination. 
Subsequently a primary examination for associateship 
should be instituted.-—I am, &c., 

A Public Analyst. 
May 8,1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebaomcdaires dcs Seances, de VAcademic 
des Sciences. No. 16, April 17, 1876. 

New Researches on Pyrogenous Carbides, and on 
the Composition of Coal-Gas.—M. Berthelot.—The 
author finds that benzin, propylen, allylen, crotonylen, 
and teren are present in coal-gas. 

Researches on the Elasticity of Air under Feeble 
Pressures.—M. E. H. Amagat. 
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Existence, Optical and Crystallographical Pro¬ 
perties, and Chemical Composition of Microcline, a 
New Species of Triclinic Felspar with a Potassic 
Base. M. des Cloizeaux.—The composition of this 
mineral is— 

Silica ..64.30 
Alumina . 1970 
Ferric oxide. 074 
Potash.15-60 
Soda .... ., 0*48 
Loss on ignition. 0*35 

101*17 
The specific gravity is 2*54. 

Conclusions from the Acftino-metric Measurements 
made on the Summit of Mont Blanc.—M. J. Violle.— 
A mathematical paper. 

Daubreite (Oxychloride of Bismuth), a New Mine¬ 
ral Species.—M. Domeyko.—This mineral is an earthy 
mass of a yellowish or greyish white, containing a great 
number of crystalline lamellae, opaque, and of a nacreous 
lustre. Its hardness does not exceed 2 to 2*5, and its 
specific gravity is 6*4 to 6*5. Its composition is— 

Sesquioxide of bismuth .. 72*60 
Sesquichloride of bismuth.. 22*52 
Water. 3-84 
Sesquichloride of iron .. .. 0*72 

99*68 

Bulletin de la Societe Chimique de Paris, 
No. 7, April 5, 1876. 

Reclamation with reference to a Paper by MM. 
Girard and Willm on the Methylated Violets.—M.* 
Ch. Lauth.—In the issue of March 5, 1876, MM. Girard 
and Willm express themselves as follows “ It is known 
that M. Hofmann has obtained mono-methylated rosani- 
lin (very red violet) by the oxidation of methylanilin under 
the influence of cupric chloride and of trimethylated 
methylate of rosanilin (parma violet) operating in the 
same manner with dimethylanilin.” MM. Girard and 
Willm appear, therefore, to ascribe to M. Hofmann the 
discovery of the methylanijin violets, and of the reaction 
from which they take their rise. My claim to this dis¬ 
covery has not been contested hitherto, and I think it my 
duty to reclaim my prior right, never doubting but these 
gentlemen will admit their error, which a simple examina¬ 
tion of dates will suffice to show. MM. Girard and Willm 
add, in a footnote, that they admit the priority of M. 
Lauth, and that they merely ascribed to Dr. Hofmann the 
interpretation of the readtion. 

Reclamation of Priority in favour of John Light- 
foot.—M. A'. Rosenstiehl.—The Bulletin de la Societe 
Chimique has recently published a paper by M. Guyard 
“On the Formation of Aniline-Black by means of the 
salts of Vanadium, and on the Theory of the Formation 
of Aniline-Black.” This memoir, which contains a certain 
number of interesting fadts, has decided me to put in a 
reclamation of priority. M. Guyard ascribes to M. Pinkney 
the discovery of the remarkable influence of the vanadium 
salts on the formation of aniline-black. The latter 
gentleman has, in fadt, patented the use of vanadium, the 
French patent bearing date December 4, 1874. But he 
who, to my knowledge at least, made known the influence 
of vanadium is the author of the discovery of aniline-black, 
John Lightfoot. The Bull, de la Soc. Indus, de Mulhouse 
(tome xli., p. 285) contains a paper by him, translated 
from the English by M. Brandt, which is completely deci¬ 
sive on this point: it was read in the session of Nov. 29, 
1871. Lightfoot took for his starting-point my investiga¬ 
tion “ On the Part Played by Copper in the Formation of 
Aniline-Black ” {loc. cit., tome xxxv., p. 281), which had 
been read Nov. 29, 1865. I had shown, among other 
things, that if we touch with a plate of copper or brass in 

of chlorate of ammonia and of a salt of aniline we obtain 
black in the parts which have been in contadl with the 
metal, i.e., a black pattern on a grey ground. He repeated 
this experiment by placing upon cloth, prepared as just 
described, several metals which he left in contadl for 
fifteen minutes. After this he hung up the cloth in a 
warm and moist place for twelve hours, and passed it 
through an alkaline bath. The most intense black was 
due to vanadium, the next to copper, then to uranium, and 
lastly to iron. It must be remarked that Lightfoot does 
not merely mention vanadium en passant. He recurs to 
it, so much had he been struck with the influence of this 
metal. His adtual words are—“ Vanadium, therefore, 
has still more adtion than copper, although the adtion of 
the latter is very decided.” I will add but few more 
words to the above. Since 1871 no metal has been added 
to the list drawn up by John Lightfoot. Copper is com¬ 
monly employed lor aniline-blacks which are to be 
developed by hanging up : iron is used for steam aniline- 
blacks, whilst vanadium and uranium have just been 
patented by M. Pinkney. It follows that Lightfoot has 
had the merit of first calling attention to the metals whose 
influence upon aniline-black is utilised in pradtice. 

Correspondence from St. Petersburg, Feb. i/i3th, 
1876.—M. W. Louguinine.—M. Boutleroff, on behalf of 
M. Zinine, describes certain derivatives of lepidene. MM. 
Boutleroff and Wagner gave an account of the following 
researches from the laboratory of the University of 
Kazan :—On the addition of the elements of hydriodic 
acid to an organic compound, and on their separation, by 
M. Saytzeff; on the bromide of amylen, and on the 
amylic glycol of diethyl-carbinol, by MM. Wagner and 
Saytzeff; on the transformation of diethyl-carbinol into 
methyl-propyl-carbinol, by the same chemists; on the 
bromide of butylen and the butyl-glycol derived from 
normal butylic alcohol, by MM. Grabowski and Saytzeff. 
MM. Kanonnikoff and A. Saytzeff have unsuccessfully 
attempted to prepare a secondary alcohol containing the 
radicals, ethyl and allyl. M. Michael Saytzeff gives a 
preliminary communication on the preparation of diallyl- 
carbinol by the adtion of zinc and formic acid upon the 
iodide of allyl. M. E. Wagner has found that ethyl-methyl- 
carbinol is formed in the adtion of zinc ethyl upon acetic 
aldehyd. 

M. Boutleroff gives an account of the followingresearches 
executed at the University of Moscow :— 

M. Lebedeff has found that the synthetic pyrotartaric 
acid of Simpson is identical with the pyrotartaric acid 
obtained by distilling tartaric acid. M. Markovnikoff has 
found aceton in the urine of diabetic patients, and has 
studied the laws of the formation of diredt combinations in 
non-saturated organic molecules. 

M. Boutleroff, on behalf on M. Popoff, communicates a 
note on the oxidation of the isopropyl-hexylic aceton 
described by M. Foux. 

The same chemist presented a memoir on the trans¬ 
formation of certain hydrocarbides of the ethylic series 
into the corresponding alcohols, and communicated re¬ 
searches on the milky juice of Cyanitum acutum, supposed 
to be poisonous to camels. 

M. Kourbatoff, in his own name and in that of M. Beil- 
stein, describes produdts obtained by the adtion of chlorine 
upon a solution of acetanilide in glacial acetic acid. 

M. Latschinoff, on behalf of M. Koutcharoff, states that 
the adtion of an alcoholic solution of acetate of potash on 
monobromated ethylen, Ca^Br, gives rise to acetic ether 
and acetylen. 

M. Menschoutkine, on behalf of M. Kern, describes the 
adtion of sulphocyanate of potash on a solution of the 
chloraurate of sodium. There is produced an orange 
deposit, which dissolves if gently heated. This readtion 
is very sensitive. In presence of sulphocyanate of potas¬ 
sium iodide of potassium does not precipitate the salts of 
palladium. 

M. Mendeleeff communicates the results of his experi- .. f * . vv vvlt“ a pwicoi copper or Drass in ivi. menueieen communicates tne results ot ms experi- 
relief a tissue upon which has been just printed a mixture J ments on the coefficient of expansion of air under a coni 
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stant pressure, and points out the agreement between the 
properties of gallium, as adtually discovered by M. Lecoq 
de Boisbaudran, and which he had deduced from his law 
of elemental periodicity for the hypothetical element, 
“ eca-aluminium.” 

The papers referred to will be found at length in the 
ninth part of vol. vii., of the Journal of the Russian 
Chemical Society. 

Blue Colouring Matters derived from the Mixed 
Tertiary Monamines.—MM. E. Willm and Ch. Girard. 
—This patent contains two series of operations. In the 
first are prepared the mixed tertiary monamines containing 
simultaneously phenolic radicals (such as phenyl, cresyl, ; 
naphthyl), and an alcoholic radical (methyl, benzyl, &c.), 
or an acid radical (formyl, acetyl, &c.). In the second 
series these monamines are converted into blue colouring 
matters. 

Preparation of the Mixed Tertiary Monamines.—The 
authors heat the following mixture in a cohobatory appa¬ 
ratus, provided with a worm to allow the condensed vapours 
to flow back into the generator :— 

Diphenylamin . 100 kilos. 
Formic acid. 30 ,, 

The operation lasts thirty hours at a temperature between 
1200 and 1600. They next distil to drive off excess of 
formic acid, and redtifyin a vacuum. A single distillation 
suffices to yield pure formo-diphenylamin. The same 
mixed monamine is obtained on heating diphenylamin 
diredtly with oxalic acid to 1600 for ten to twelve hours. 
Aceto-diphenylamin is prepared in a similar manner by 
heating diredtly diphenylamin with glacial acetic acid in 
presence of a dehydrating body, such as chloride of zinc, 
fused acetate of potash, &c. It may also be prepared by 
the adtion of chloride of acetyl or anhydrous acetic acid 
upon diphenylamin dissolved by preference in glacial 
acetic acid. Lastly, it may be produced by the adtion of 
acetic acid upon formo-diphenylamin. This last procedure 
affords a general method for obtaining the mixed tertiary 
amines, setting out from formo-diphenylamin and an 
organic acid. 

Transformation of the Tertiary Monamines into Blue 
Colouring Matters.—The authors heat 1 part of formo- 
diphenylamin and 2 parts of oxalic acid for twenty to 
twenty-two hours in a retort of enamelled iron to a tem¬ 
perature between no° and 120°. In case of aceto- 
diphenylamin the temperature may be raised to 150°, or 
even 1800, without injury. To isolate the blue produdt the 
mass is run into benzin, decanted, and the insoluble resi¬ 
due taken up with boiling water in order to remove the 
excess of oxalic acid. They dry the residue, and dissolve 
it in strong alcohol, adding afterwards a small quantity of 
caustic soda so as to set the base of the blue at liberty, 
which is easily recognised, the alkaline solution being 
of a mahogany colour. It is then let cool, filtered, and 
the blue colouring matter precipitated by treating the solu¬ 
tion with a current of dry hydrochloric acid gas. The 
hydrochlorate of the blue colour is precipitated, carrying 
with it the chloride of sodium formed at the same time, 
which is afterwards removed by -washing with water. 
In this state the blue is pure. It may be easily rendered 
soluble in water by the adtion of sulphuric acid at 40° or 
ioo°, according to the sulpho-conjugated compound which 
it is desired to obtain. For this purpose from 1 to 3 parts of 
acid are employed. These same blue colouring matters 
may also be obtained by the diredt adtion of dry oxalic acid 
upon diphenylamin in presence of other organic acids, such 
as the formic, glacial acetic, tartaric, citric, butyric, 
valeric, benzoic, and, finally, phenol, &c. The propor¬ 
tions employed are, in general, equal parts of each body, 
the temperature varying from 120° to 1600, according to 
the nature of the acid employed. The authors append a 
new process for the diredt produdtion of these same blues 
in a soluble state. 'I his consists in heating to about 120° 
a mixture of diphenylamin, of the compound intended to 
effedt the substitution of the third atom of hydrogen, of 
Oxalic acid, and of certain sulphates and bisulphates. The 

sulphates suitable are those of magnesia, alumina, of per¬ 
oxide of iron, zinc, manganese, &c. Among the bisulphates 
those of potash, soda, and ammonia give good results. 
The following proportions, for instance, may be employed 
with sulphate of soda:— 

Diphenylamin .100 parts. 
Bisulphate of soda (anhydrous).. 100 ,, 
Dried oxalic acid.200 ,, 
Glacial acetic acid . 50 ,, 
Sand .200 ,, 

The glacial acetic acid may be replaced by fused alkaline 
acetates. As for the oxalic acid and the bisulphates they 
may be replaced, in certain cases, by the compound which 
oxalate of ammonia forms with concentrated sulphuric 
acid. The proportions given above may be modified 
according to the nature of the substances employed, or 
that of the blue to be prepared. To the sulphates indicated 
above may be added those of aniline, toluydin, and their 
homologues, and that of naphthylamin. To extradt the 
blue from the produdt of the readtion the mass is washed 
with water to remove the excess of soluble salts and of 
oxalic acid : the residue is trested with a slight excess of 
ammonia, allowed to cool, and the blue is precipitated 
with a slight excess of sulphuric or hydrochloric acid. 
The precipitated blue, which is insoluble in a free state, 
is washed with water to remove the excess of the pre¬ 
cipitating acid, and then dissolved in an alkali. The blue 
of commerce is then obtained on evaporation. The excess 
of diphenylamin which remains in the sand serves, when 
dried, for a new operation. A portion of the diphenylamin, 
not transformed, is also found as a sulpho-conjugated 
derivative in the mother-liquors obtained from the purifi¬ 
cation of the blue. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATION'S. 

Improvements in the production of electric light, and in apparatus 
therefor. S. A.. Kosloff, St. Petersburg, Russia. February 5, 1875.— 
No. 441. Placing the carbons on insulators, introducing the metal 
wire into the carbon, and connecting it by hinges of metal; producing 
the nitrogen gas by rarefying the air in the globe by means of the 
lighted carbons, and letting the heated air escape ; filling up the space 
in globe, and using an automatic mechanism for the passage of the 
eledtric current from one carbon to the other in case of breakage of 
one of the carbons. 

Improvements in the manufacture of bread. J. H. Johnson, Lincoln’s 
Inn Fields, Middlesex. (A communication from T. C. M.Huyttens, 
Gand, Belgium.) February 5, 1875.—No. 445. This invention has for 
its objedt the production of bread at a cheap rate, which, whilst equal 
in nutritive power and flavour to the higher priced best bread, shall 
be capable of preserving its freshness for a much longer period than 
the same. 

Improvements in the manufacture of vinegar, and in apparatus to be 
used in the said manufacture. R. Pounsett, Milton House, Lindfield, 
Sussex. February 5, 1875.—No. 447. This invention consists in 
causing the air to pass on its way to the acetifying vats through 
refrigerating apparatus containing purifying and filtering materials. 

An improved method of and apparatus for blowing glass. W. Smith, 
Salford, Lancaster. February 6, 1875.—No. 450. Th s invention 
relates to a method of blowing glass, wherein the glass is blown by 
means of air compressed into a suitable vessel by means of a fan 
or air-pump, instead of being blown by the breath from the lungs of 
the workman. 

Improvements in the means and apparatus for manufacturing alkali, 
which improvements are partly applicable to other purposes. W. A. 
Lyttle, The Grove, Hammersmith, Middlesex. February 6, 1875.— 
No. 455. The features of novelty are as follows 1. The reduction 
of sulphate of baryta to sulphide of barium by incorporating it in a 
powdered state with carbonaceous matter, making the mixture into 
lumps, and reducing it as specified in the method of reducing iron 
ores described in my Letters Patent of the 1st September, 1874, en¬ 
titled “ Improvements in the Manufacture of Iron and Steel.” 2. Re¬ 
ducing the sulphate of baryta to the state of protoxide of barium, by 
incorporating the powdered sulphate with carbonaceous matter and 
powdered iron ore or ferric oxide, and making the mixture into lumps 
for reduction according to the method described in the Specification 
of the aforesaid Patent. 3. The production of powdered reduced iron 
in accordance with the provisions of the said Patent, and incorporating 
such powdered iron with powdered sulphate of baryta and carbona, 
ceous matter as the means, under the action of heat, of withdrawing 
all the sulphur from the sulphate of baryta. 4. The use of hydrate of 
baryta thus prepared for the precipitation of sulphuric acid from all 
salts containing that acid, but especially from the sulphates of sodium 
and potassium. 
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EXPERIMENTAL CONTRIBUTIONS TO THE 

THEORY OF ELECTROLYSIS.* 

By ALFRED TRIBE, 

Lecturer on Chemistry in Dulwich College. 

The author first briefly traces the history of electrolysis 
from the discovery by Nicholson and Carlisle of the 
decomposition of water by the pile, down to the Bakerian 
LeCture of Sir H. Davy in 1807. 

Grotthus contended that, since in the elementary com¬ 
binations of the pile of Volta, as in a magnet, there is 
polarity, it would establish a like condition in the elements 
of water. To this Faraday added the necessary idea of 
the revolution of the molecules of the electrolyte. 

If the condition of an electrolyte just prior to, and in 
the aCt of, decomposition be in accordance with these 
views of Grotthus and Faraday, an electrolyte may be 
regarded as a dielectric whose molecules are possessed of 
the power of mutually exchanging their constituents 
during discharge. This view, jointly with some supposed 
points of resemblance between magnetic and electrolytic 
substances, led to the experiments detailed in the com¬ 
munication. 
. Experiment I.—A piece of thin copper wire about an 
inch long was suspended lengthwise, by a piece of cotton, 
between the copper electrodes (distant about 4 inches) of 

a Grove s battery, and immersed in a 5 per cent solution 
of potassium chloride. Gas was at once given off from 
the end of the wire facing the positive pole, and after the 
lapse of a few minutes the end facing the negative battery 
poleAvas found corroded. 

Experiment II.—Four thin silver strips were supported 
lengthwise in a line between copper electrodes in a 
5 per cent solution of copper sulphate mixed with a little 
potassium chloride. On making contact, silver chloride 
immediately formed upon the ends of the strips facing the 
negative pole, and descended in clouds, being apparently 
attracted towards the battery poles. Copper was deposited 
upon the other ends. 

The preceding experiments demonstrate that an in-, 
sulated conductor immersed in an electrolysing fluid may 
become endowed with the power of doing work exactly 
similar to that done by the battery poles; may, because, 
as is subsequently shown, the working power of the in¬ 
sulated conductors depends upon its length, position in 
the fluid, and conductivity, as well as chemical activity. 

The action is easily explicable upon the supposition that 
the battery electrodes charged with electricity polarise the 
insulated conductor through the electrolyte, just as static 
electricity polarises an insulated condu&or in air, the dif¬ 
ference between the two phenomena being that a high 
eleCtric tension is necessary to effeCt the depolarisation of 
the particles of air by discharge, which, of course is un¬ 
accompanied by decomposition ; whereas only a very low 
eleCtric tension is required to effeCt the depolarisation of 
an electrolyte, which, on the contrary, is always accom¬ 
panied by decomposition. 

Experiments III. and IV.—A series of twelve strips, 
half-inch by quarter-inch, were supported in line as in the 
last experiment, the electrodes reaching all the way across 
the trough (which was 12 inches long), and being one- 
eighth inch distant from the end strips. A determination 
of the amount of copper on each of the strips showed that 
the amount of decomposition was equal throughout the 
length. 

* Abstract of a Paper read before the Royal Society, February 17, 

Experiments V. and VI.—Upon replacing the broad 
electrodes by others only half an inch wide very different 
results were obtained. The action was a minimum at 
about the middle of the line, and rose towards each end, 
but being about twice as great at the positive as at the 
negative electrode. With the exception of this difference 
at the two electrodes these experiments are explicable 
upon the hypothesis of Grotthus. The influence of the 
direction in which the strip is inserted is shovvn. When 
placed across the line joining the electrodes it has no 
action, nor does it interfere with the action of the other 
strips. 

. Experiment VII.—The amount of aCtion is shown to 
increase rapidly with the length of the strip. 

Experiment VIII.—Pieces of glass, charcoal, and pla- 
mum vvere supported in solution of copper sulphate. On 

connecting the copper electrodes with the battery it be- 
came evident that the platinum gave the greatest aCtion, 

Cia^C° r a llttle’ and the §lass none. This illustrates 
the effeCt of conductivity. 

Experiment IX.—1 he influence of the chemical activity 
of the strips was determined. These numbers were 
obtained for the relative activity :— 

Zinc .. 
Aluminium 
Copper .. 
Lead 
Silver 
Platinum.. 

19-5 

15-2 

I*7 
i*6 
i*3 
ro 

ExpenmentX.—By the use of strips distributed through- 
out the liquid, the lines of discharge between electrodes 
of small dimensions are investigated, and the eleCtric in 
fluence is shown to spread out from the electrodes in a 
manner much resembling the spread of the magnetic 
influence in the magnetic field of two dissimilar poles. 

NOTES ON THE ALLEGED REPLACEMENT O 

ELECTRO-POSITIVE BY ELECTRO-NEGATIVE 
METALS IN A VOLTAIC CELL. 

By WILLIAM SKEY, 

Analyst to the Geological Survey of New Zealand. 

Gladst°\e- Ph.D., F.R.S., and Mr. 
Alfred Tribe, which was read before the Royal Society on 
November 25th, 1875, it is asserted that when zinc and 
platinum are connected voltaically in a solution of chloride 
of potassium, “ potassium is set free in some form against 
the Platinum manifesting itself by the presence of free 
alkali and hydrogen gasand the authors of this paner 
upon the supposition above stated, and others based in a 
similar way, argue for the replacement of eleCtro-positive 
by eleCtro-negative metals under conditions quite contrarv 
to those we have hitherto held to be necessary explaining 
this “ reversion,” as they term it, by assuming that soraf 
force superior to that of chemical affinity Operates for 
ns production, and which is “called into existence by 
C 011L u Ct • * 

. - ' -niaKc a iew OD9PT 
vations upon two statements which appear in this paner 

,Ia t!?e :rst place» as ^ar as 1 can understand from the 
abstract of it given in Nature, it is by no means clear 

that “ potassium is set free" in the experiment described! 
The alkaline reaction upon which this tiieory of metallic 
reduftion is based may in reality be due to a cause qu e 
different front that of such a redudion. For instance an 
alkaline reaftion can be readily obtained under circum¬ 
stances which are similar to those related here, except that 

contact in a voltaic arrangement with dissimilar metals 
is avoided, and under which it appears impossible that any 
metallic reduction takes place. Thus an aqueous solution 
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of chloride of potassium, placed for a short time with 
amalgamated zinc, or for a longer time with zinc itself, 
even at common temperatures, becomes very alkaline. 
Even pure silver in a solution of this salt soon passes it to 
this condition.* The containing vessels in my experiments 
for this were agate. 

This change in the charadter of these solutions is hardly 
wrought by metallic reduction, but rather, in the first case, 
by decomposition of water and the formation of ammonia 
(by the interadlion of the nascent hydrogen thus liberated 
upon nitrogen present), assisted perhaps by the formation 
of oxide of zinc by atmospheric oxidation, resulting finally 
in the formation of an oxychloride of this metal through 
substitution. In the second case, that of silver, we have 
its diredt oxidation by the free oxygen present and the re- 
adtion of this oxide upon the salt present, chloride of 
silver and caustic potash resulting, to which last com¬ 
pound, of course, that alkalinity is induced which we 
observe. 

In the case of zinc, it may be that the adtions which 
result in alkalinity of the saline liquid surrounding it may 
not be so simple as I here suppose, for the investigation 
seems to be required ere we can fully explain them ; but 
still the results I have here described, and several others 
I could cite of an analogous nature, certainly tend to 
show that the conception of metallic “replacement,” as 
given in this paper of Prof. Gladstone’s, is as yet scarcely 
a tenable one, or at least that it requires for adequate 
support considerably more evidence than has yet been 
tendered in its behalf. 

With regard now to the next statement I have here to 
remark upon, viz., that mercury and gold in conjunction 
■would decompose mercuric chloride, with deposition not 
only of lower chloride but also of metallic mercury, I will 
take leave to suggest, in explanation of this, the possi¬ 
bility of floating dust or other impurities, or even light 
itself, interfering with what should be the legitimate 
results of the experiment described. In support of this 
view I found that*mercury, which for utmost purity I had 
ele&ro-deposited from its potassic cyanide upon platinum, 
gave a deposit upon gold of mercurous chloride only, in 
presence of mercuric chloride when kept in the dark and 
away from dust. 

I may state here that the dete&ion of either mercurous 
chloride or mercury seems greatly facilitated by using 
platinum in place of gold for the receiving-plate, as this 
metal (platinum) loses greatly in lustre by minute traces 
upon it of such chloride, and any mercury present is easily 
rubbed off upon an angle of gold, and thus readily iden¬ 
tified. 

Using this modification of Prof. Gladstone’s apparatus, 
I was only able to get, even in sixteen hours, a deposit of 
mercurous chloride which was so exceedingly thin as not 
to perceptibly impair the lustre of the platinum upon 
which it had formed: its presence, in fadt, would not 
readily be detedted except by the slight darkening of this 
platinum in caustic potash. By the addition of hydro¬ 
chloric acid, however, to the mercuric chloride, thicker 
deposits of this kind were obtained, but none of mercury. 

The deposit of this mercurous salt though, even alone, 
under the circumstances described by these investigators, 
appears to be a very suggestive phenomenon, and this be¬ 
cause it appears inexplicable as at first viewed. I can 
only attribute this deposit to the adtion of a free 
acid or of free acids upon the mercury ; a minute quantity 
of nitric or nitrous compounds dissolved in the solution 
used (taken from the air) would certainly be competent to 
adt upon mercury to the extent required for producing 
mercurous films such as I have obtained. 

However, in regard to this deposit, and that chemical 
adtion upon mercury by some free acid which I consider 
necessary for its produdtion, I find that hydrochloric acid, 
even, readily attacks mercury when the metal is paired 
voltaically with platinum or graphite : now, as it is cer- 

* “Oxidation of Silver and Platinum by Oxygen in Presence of 
Water.” Trans, of N. Z. Institute, vol. viii. 

tain that these metals initiate or facilitate this attack by 
reason of the oxygen condensed (chemically) upon their 
surfaces, and, further, as gold will also certainly possess 
a similar though a faster condensing power over this gas, 
we must consider the possibility of part of the mercurous 
deposits produced in all these experiments being due indi- 
redtly to the metals used in them for the negative or 
receiving pole. In such experiments we may safely as¬ 
sume that a portion of the hydrochloric acid present has 
been decomposed, the oxygen condensed upon the nega¬ 
tive element oxidising its hydrogen, while the chlorine of 
this compound attacks the mercury. It is, in fadt, a case 
where both poles conspire to give an effedt (that is, the 
decomposition of hydrochloric acid) not producible by 
either pole separately ; and it may, as now known,, throw 
a light upon the mode in which chemical adtion is so fre¬ 
quently facilitated, or even at times initiated, by touching 
the positive metal with a metal negative to it in the solu¬ 
tion we may be operating with. 

It appears to me that this matter is well worth investi¬ 
gating. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

Progress in the Artificial Production of Cold and Ice. 
By Dr. H. Meidinger. 

(Continued from p. 194.) 

According to experience hitherto, the air machines seem 
better adapted for the immediate application of cold air 
than for concentrating and storing up cold in the form of 
ice, in which respedt they fall too far short of the ammonia 
machines. They may probably be found serviceable in 
breweries for cooling cellars. Motive power is always to 
be found in such establishments with which the air-pumps 
can be readily connedted. The introduction of cold air 
into the cellars secures further the advantage that they 
are kept very dry by means of this air, which during its 
compression and expansion has been to a great extent 
deprived of its moisture, and hence no mould is formed. 
Cooling with ice, on the other hand, saturates the air of 
cellars with moisture, and keeps it stagnant. The whole 
process can be carried on in breweries at a relatively small 
expense, as in such establishments much heat and espe¬ 
cially much hot water is required, and thus both the 
escaping steam and the hot water obtained by cooling the 
compressed air can be utilised. An air machine supplied 
by Mehrlich and Co. to Hildebrand’s brewery at Pfung- 
stadt, near Darmstadt, has given for a year very satisfac¬ 
tory results. The principle of the air machine seems also 
especially adapted for ventilation where it is desirable to 
combine redudtion of temperature with renewal of the air, 
as in hospitals, public rooms, and steamships. Here a 
trifling expansion and a small degree of cold would suffice, 
and hence the working cost would appear relatively low. 
We may look forward with interest to the further develop¬ 
ment of this subject. 

We have still to make mention of a more extended 
theoretical investigation which Lindef has given to the 
public on the “ withdrawal of heat at low temperatures by 
mechanical agencies.” The main result which he has 
arrived at in the way of calculation—which, however, 
appears at once on an attentive physical consideration of 
the changes that take place—is that for the economical 
working of ice machines the temperature of the body used 
as a medium during expansion must not be lower, and 
duringcompression not higher, than is absolutely necessary. 

* “ Berichte iiber die Entw’ickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzenends.” 

t Linde, Bayer.Industrie u. Gswerbeblatt, July, Nov., and Dec., 1870. 
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This condition has hitherto been frequently overlooked, and 
ignored. Whilst it has frequently been said, in explain¬ 
ing the merits of an ice machine that it works at such or 
such low temperatures, the very opposite should be the 
case ; it should be shown that the machine produces ice 
without requiring a temperature far below the freezing-point 
of water. The above-mentioned praise is merely a certain 
proof that the machine consumes much power needlessly. 
Certainly in this case the machine maybe smaller and the 
first outlay easier, but this advantage generally vanishes in 
comparison with the drawback of increased working charges. 
Linde proves by calculation that in a theoretically perfedt 
machine, which produces ice at —30 from water at 
+ io°C., 1 kilo, of coal should yield 100 kilos, of ice. 
He combines also with his theoretical researches a critique 
on all ice-machines hitherto constructed. All makers of 
such machines should make themselves thoroughly 
masters of the principles here developed, which would 
keep them from going astray. 

In 1873* J. Armengaud communicated certain theoreti- 

C u-SuGCU^a^0nS 0n a^r*ma<-h*nes to the French Academy, 
which, however, contained nothing essentially novel. He 
lays especial stress upon the importance of cooling the air 
during compression by means of water. The difficulty of 
effecting this by means of water injeded in the moment 
01 compression he overcame by introducing into the 
air> as drawn in, water, by means of Gifford’s injedor, 
probably _ as fine spray. According to his experi¬ 
ments it is most advantageous to work with a degree of 
expansion =2, in which case the power exerted, in pro¬ 
portion to the cold produced, is only half as great when 
the refrigeration is carried on during compression as if 
executed previously. 

Nature of Artificial Ice.—Ice rapidly produced, at a 
very low temperature, is quite opaque and of a milky 
white. From this appearance—so different from the vi¬ 
treous, transparent asped of natural ice—the strangest 
conclusions have been drawn as to its behaviour. Some¬ 
times it was assumed to be more and sometimes less per¬ 
manent, sometimes to have more and sometimes less 
cooling power than natural ice. The truth is that artifi¬ 
cial and natural ice differ merely in appearance. A piece 
of the former just taken out of the machine is of course 
colder than a block from the ice-cellar, and consequently 
melts rather more slowly on exposure to the air. Equally 
large pieces of natural and of artificial ice, at the same 
temperature, melt with equal speed under similar external 
conditions, and exert equal refrigeratory powers. 

(To be continued.) 

RESEARCHES ON THE SOLID CARBON 

COMPOUNDS IN METEORITES.f 

By J• LAWRENCE SMITH, Louisville, Ky. 

(Concluded from page 197). 

^ The Alais Meteorite. 

Two grammes of this meteorite were pulverised finely and 
treated with boiling water, which dissolved out a small 
amount of matter that has been studied by others, and 
which it is not my objed to recur to here. 
. The powder was then dried and treated with pure ether 
in the same manner as the graphite from the Sevier iron, 
and the ether allowed to evaporate slowly at a moderate 
temperature, when the sides of the vessel became covered 
with acicular crystals, mixed with a few rhomboidal 
crystals. The residue had a peculiar odour, similar to 
that of the ether extrad from the graphite of the Sevier 
iron, which odour it nearly lost in the same way, after 
several days exposure to the air. The form and appear- 

* Armengaud, Camples Rendus, lxxxvi., 626. Dingier, Polvt. Journ. 
ccvm., 174. 

t Communicated by the Author. 

ance of the crystals are the same as those obtained from 
that graphite ; and a portion of the crystals detached 
aad heated in a small tube gave the same charader or 
readion. 

These crystals have already been studied by Prof. 
Roscoe, of Manchester, as carefully as could be done with 
the minute quantity at his disposal. My examination is 
perfedly in accordance with his, and there is no doubt 
that this produd and that from the graphite must be of 
the same nature. 

We must not forget to mention that Prof. Wohler was 
the first to call attention to the hydrocarbon in these 
black meteorites when examining the one which fell at 
Kaba. 

Orgueil Meteorite. 
This meteorite is one of the most interesting of all the 

known carbonaceous meteorites, and there are one or two 
pcints conneded with it that do not appropriately belong 
to this paper of which I will furnish a note before long. 
Through the liberality of Prof. Daubree, and the Admin¬ 
istration of Garden of Plants, I have been furnished with 
the material on which my investigations have been made. 
This meteorite has, in most respeds, been thoroughly 
examined by M. Cloez, and by M. Pisani, and their 
results given in the Cornptes Readies for 1864. The former 
chemist examined the carbonaceous matter as a whole, 
considering it to resemble humus ; and this, on drying at 
II0°, gave him :—Carbon, 63-45 5 hydrogen, 5-98; oxygen, 
3075- 

I have, as yet, done little toward the re-examination of 
this substance, which represents from 4 to 6 per cent of 
the entire meteorite, my examinations being made princi¬ 
pally for those crystalline produds soluble in ether and 
bisulphide of carbon, of which I have found about one- 
half per cent in the meteorite. 

The powdered meteorite was first treated with water 
and heated over a water-bath, and everything soluble in 
that menstruum thoroughly washed out. The soluble portion 
dried at ioo° C., represents 8-65 per cent of the mass. 
After carefully drying the insoluble portion at ioo° C., it 
was treated with ether in the same manner as the mete¬ 
oric graphite. The ether was used in large excess, and 
allowed to remain for ten or twelve hours in contad with 
the material; the ether was filtered off, and the residue 
on the filter well washed with ether. The etherial solu¬ 
tion was evaporated slowly, when the same acicular 
crystals made their appearance as in the case of the 
graphite, and numerous rhomboidal crystals were de¬ 
posited in the bottom of the beaker. These appeared to 
be identical with those from the graphite. The adion of 
heat on these crystals is the same as on those from the 
Sevier graphite. 

The powdered meteorite exhausted by the water and 
ether was next treated by the bisulphite of carbon, when 
an additional quantity of soluble matter was obtained. 
On evaporating the bisulphite of carbon, a yellow mass 
remained having the asped of sulphur. This, when 
heated, gave evidence of being sulphur mixed with some 
carbon compound, and to all appearance it was just like 
the substance obtained by similar treatment of the mete¬ 
oric graphite. 

The crystals in the upper part of the vessel from which 
the ether was evaporated being detached by scraping the 
sides of the vessel with a horn spatula, some bisulphide 
of carbon was poured upon the portions remaining 
attached to the vessel by which it was dissolved, and the 
bisulphide of carbon was subsequently evaporated, when 
a residue was left consisting of a yellow solid surrounded 
by a dark brown semi-solid mass in minute quantity. 
This last is evidently a carbon combination not con¬ 
taminated with sulphur, while the yellow mass is sulphur 
containing a small portion of the carbon compound. 

I was enabled to obtain over 400 milligrms. of these 
mixtures from about 50 grms. of the meteorite, much the 
larger portion being sulphur. A few attempts were made 
to separate the sulphur from the carbon compound, but 
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unsuccessfully ; and I soon saw that by continuing my 
efforts, I should exhaust the small supply of material 
without reaching any useful result. So it was thought 
better to save what was left of the material as a specimen 
of it. 

The other carbon meteorites I have not yet examined 
with regard to the points embraced in this report, but I 
hope to obtain sufficient material before long to allow of 
this being done, though I do not anticipate any different 
results from those that have been examined. 

The Nature of the Hydrocarbon found in the Meteoric 
Graphite and Carbonaceous Meteorites. 

That this substance belongs to the meteorites at the 
time of their fall there can be no doubt; for in the car¬ 
bonaceous meteorites there is nothing to enable us to 
account for its formation in the cabinets in which they 
have been placed after their fall: and in the case of the 
graphite nodules they were encased in the interior of an 
iron mass over 20 c.m. in diameter; and, furthermore, the 
powder operated with was taken from the interior of a 
compad nodule of graphite. 

I have been strongly inclined to consider this as a 
hydrocarbon containing combined sulphur forming a 
sulphydrocarbon. In the absence of chemical evidence 
sustaining this view, I lay some stress on the peculiar 
odour of the ether extrad, strengthened by a most 
singular property of the watery extract from the Orgueil 
meteorite, of which I will make a short statement, 
reserving for some future occasion any additional remarks. 

It a small quantity of the powdered Orgueil meteorite, 
say 2 grms., be treated with water and heated for a short 
time over a water-bath, no peculiar odour will be observed 
however carefully examined. Throw this on a filter and 
wash with water, then evaporate the filtrate to dryness 
over a water-bath, and during this time no odour will be 
observed ; allow the residue to cool, and still there is no 
odour; but now throw upon the residue a little water, say 
i to 1 c.c., move the capsule around to dissolve the mass, 
and then on bringing it near to the nose, a marked allia¬ 
ceous odour will be perceived, sometimes so strong as to 
be disagreeable, reminding one of the odour of the oil of 
assafeetida. I hat it is produced by a sulphur compound 
chemists will be apt to admit, perhaps a minute quantity of 
sulphur compound, not unlike the sulphydrate of ethylene, 
C4H6S4, and the needle-shaped crystals may not be far 
removed from the solid quintisulphide of ethylene, 
C4H6S5, corresponding to sulphur 75-00, carbon 20*00, 
hydrogen 5-00. The crystals I scraped from the sides of 
the beaker—at the upper part—on which the ether solu¬ 
tion of the Orgueil meteorite was evaporated to dryness, 
gave :—Sulphur, 79*65 ; carbon, 15*00 ; hydrogen, 3*00. 

In the above analysis the amount of sulphur is well 
determined ; but the examination for carbon and hydrogen 
was made upon so small a quantity that the results can¬ 
not be relied upon as very correct. 

Roscoe burnt in dry oxygen 0*008 grm. of the residue 
from the Alais meteorite, and obtained 0*010 grm. of sul¬ 
phurous acid, 0*008 grm. of carbonic acid, and 0*003 grm. 
ol water, making sulphur 125 parts, carbon 54 parts, 
hydrogen 10. 

As the above analysis was made with only 8 milligrms., 
of course the results can be considered only as an 
approximation ; but nevertheless, until we get better they 
must serve as our only guides. 

I have not said anything about the gaseous carbon 
compounds found in meteorites, as these form a separate 
study fiom what is designed in this paper, and besides, 
Profs. Graham, Mallet, Wright, and others have already 
studied their nature. Profs. Wright and Mallet are still 
engaged in this line of investigation. 

Conclusions. 

These, then, are some of the results of my experiments 
on the carbon of meteorites, and they are of great interest 
and importance. d hat we should find in the graphitic 
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concretions from the interior of a solid mass of iron such 
substances as free sulphur and a hydrocarbon, simple, or 
combined with sulphur, having a marked odour, was cer¬ 
tainly not to be expeded, especially as we are almost 
forced to believe that the iron containing it must have 
been at some period in a state of fusion.* 

The graphite nodules themselves are grand chemical 
and physical puzzles, as well as all the nodular concre¬ 
tions in meteoric irons; that they have resulted from a 
process of segregation is self-evident, but how marvellous 
the completeness of this segregation, for if we analyse the 
iron, even within 2 or 3 m.m. of the concretions, only 
traces of the characteristic constituents of the nodules are 
here found. Then, again, in the case of the troilite con¬ 
cretions, this sulphide has been separated from the mass 
of iron, and a phosphide of iron and nickel has been 
concreting along with it; and yet there seems to be that 
incompatibility between these two minerals so that they 
could not commingle, but the phosphuret is thrust, as it 
were, to the exterior of the nodule, forming a thin covering 
to the sulphide, like the skin of an orange over the internal 
pulp. 

Again, the graphitic concretions bear no resemblance 
to the scaly graphite found in the slag of iron furnaces 
and between the crystals of cast-iron, either in structure 
or appearance; the fractured surface is more like that of 
the Borrowdale graphite, but the oxidising aCtion of the 
nitric acid and potash chlorate on this last differs some¬ 
what from the aCtion on the meteoric graphite. Many 
and varied have been the hypotheses formed in my mind 
to account for the formation and accumulation of this 
graphite, but I must admit that I have been forced at last 
to abandon them all, as none covers all the facts of the 
case. In appearance this graphite is more like the 
amorphous carbon that is separated from cast-iron, but 
the oxidising aCtion of the nitric acid and chlorate of 
potash at once points out their great difference as seen by 
Berthelot’s experiments ;f and although it differs in 
appearance from the scaly graphite of iron, the oxidation 
of the two are very similar. I am more inclined to adopt 
the suggestion of Berthelot, that it may be formed by the 
reaction of bisulphide of carbon upon incandescent iron, 
as this reaction is known to give rise to an amorphous 
graphite analogous to the one under consideration, and 
its association with sulphide of iron would lend some 
support to this hypothesis ; and still further the presence 
of free sulphur and a carbon compound, either a hydro¬ 
carbon or sulphydrocarbon, points also in that direction 
for a solution. 

It is very clear from the present accumulated knowledge 
of the geological occurrences of graphite that we must 
abandon all attempt to account for its formation by any 
one series of reactions on the interior of our globe ; for it 
is to be found in basaltic rocks, in the older crystalline 
rocks, and through all the series of rocks up to the recent 
tertiary formations, and when we add to this the labora¬ 
tory experiments of Berthelot that I have so frequently 
quoted, this view of the subject is strengthened. But on 
this point I may have something more to say in a paper 
on the Ovifak iron, and the graphite in the basalt in 
which this iron is found. 

The carbon from the black meteorites, as the Orgueil, 
Alais, &c., I consider as having a similar origin to that 
found in the irons ; for I have proved that they both con¬ 
tain similar crystalline products soluble in ether and 
sulphide of carbon, and while the carbonaceous matter 
reads differently when treated with nitric acid and potash 
chlorate, this may arise from the difference of conditions 
under which the readion took place that gave rise to it. 

That the carbonaceous matter in the black meteorites is 

* In an article recently published by Dr. Mohr (Annalen der Chem. 
und Pharrn., Dec., 1875, p. 257), he advances the theory that meteoric 
iron and meteoric stones have been formed by the agency of water; 
his arguments are interesting, but far from being sufficiently convin¬ 
cing to cover all the fads in connection with meteorites, 

i Annates de Chem. et dePhysique, Fourth Series, T. xix., p. 425. 
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to be legarded as a kind of humus arising from organised 
matter is contrary to all we know about humus. For if 
we examine the mineral constituents of these meteorites 
we find them to be a granular mass, with particles more 
or less impalpable, composed essentially of olivine and 
pyioxene, a most unpromising soil for so luxuriant a 
growth of vegetation as must have occurred to produce so 
abundant a percentage of carbonaceous matter as that 
found in the Orgueil meteorite. The aftion of caustic 
potash upon it is very different from the adtion of that 
alkali upon what is commonly called humus (although we 
must bear in mind that humus is not a well-defined sub¬ 
stance, it being commonly regarded as vegetable matter 
that has not undergone complete decomposition into 
water and carbon, but by imperfedt oxidation is converted 
into a varied mixture of carbon and certain organic com- 

*n cark°n’ some of them soluble in caustic 
alkalies). After the powdered Orgueil meteorite has been 
exhausted by water, ether, and sulphide of carbon, caustic 
potash or soda dissolves but an exceedingly minute trace 
of the carbonaceous matter, and even that trace may be a 
little hydrocarbon not extradted from the mass by the 
ether and sulphide of carbon. If a portion of the same be 
dried at no° C., and then heated in a closed tube, water 
will not be given off until the temperature is elevated 
considerably. If the temperature be further increased, 
only a very slight odour is apparent; and this is another 
marked difference between it and humus. If heated on 
platinum foil the carbonaceous matter burns off very 
readily with little or no odour, leaving an abundant 
residue. According to my experiments this combustible 
matter amounts to about 4-5 per cent of the entire 
meteorite. 

It is not at all improbable that the carbonaceous matter 
0 11 e black meteorites approaches in character the so- 
called hydrated carbon first pointed out by M. Eggertz, 
but so clearly defined by MM. Schutzenberger and 
Bourgeois in a communication made to the Chemical 
Society of Paris, in April, 1875, which was obtained from 
white cast-iron by dissolving away the iron. But it is a 

my mind, whether the carbon combination 
thus obtained from white iron is to be properly considered 
a hydrated carbon ; that is to say, whether we are to 
consider the H20 as united to the carbon in the same 
way as it is to metallic oxides to form what are known as 
hydrated oxides. If, however, it is to be considered as 
combined in a manner analogous to the H20, with ethyl 
to form alcohol, then there may be some plausibility in 
the hypothesis. For it will be remarked in referring to 
the actions of this hydrated carbon that it in no way 
resembles amorphous or ordinary carbon. 

It is represented by MM. Schutzenberger and Bour¬ 
geois as follows :—Cn : 3H20 ; carbon, 70*95 ; hydrogen, 
3*23 ; oxygen, 25*80 per cent. 

According to M. Cloez the carbonaceous matter of the 
Orgueil meteorite, after being dried at no0, was found to 
be composed of:—Carbon, 63*45; hydrogen, 5*98; oxygen, 
3° 75 I and when we consider that some of this hydrogen 
belongs to the hydrocarbon now known to exist in that 
meteorite, the remainder of the hydrogen will approach 
near the proportion required to form water with the 
oxygen ; and the quantity of carbon that may exist as a 
hydrate will be slightly diminished. 

Attempts were made to separate completely all the 
mineral matter from the carbon, but I have failed to do so, 
after using fluorbydric acid alone, and in conjunction with 
nitric acid, also fluoride of sodium and sulphuric acid with 

small amount of water, then treating the residue with 
cold nitric acid. There is no difficulty in getting rid of a 
great part of it, but in every instance the carbonaceous 
matter has been altered, however carefully the tempera¬ 
ture was managed. 

When this matter thus obtained is heated in a closed 
tube, after being dried at no° C., it not only furnishes 
water at about 250° C., but gives out a very strong odour 
somewhat like that produced from certain bituminous 

coals, at one point resembling the disagreeable odour of 
an ignited cigar of a very inferior quality of tobacco.* 

Viewed in the light of these experimental researches, 
the most reasonable conclusion is that this carbonaceous 
matter is not in any proper sense either carbon or humus, 
but a carbon compound analogous to the one just referred 
to. 

Future researches upon the solid compounds, resembling 
in appearance amorphous carbon, such as hydrographitic 
oxide, pyrographitic oxide, carbon hydrate, and similar 
compounds that may yet be discovered, will doubtless 
throw some light on the true nature of the carbonaceous 
compound of the black meteorites. So far as our know¬ 
ledge now extends, its formation and its origin are wrapped 
in as much obscurity as the origin of the bodies in which 
it is found. 

What we do know is that this carbonaceous matter 
occurs with the same minerals, viz., olivine and pyroxene, 
which are the predominating constituent materials of all 
stony meteorites ; also with the nickeliferous iron found 
in both stony and metallic meteorites ; and furthermore, 
that this carbonaceous matter contains curious crystalline 
produdts soluble in ether and sulphide of carbon, which 
last have been traced in the graphite nodules in the 
interior of the metallic meteorites. Moreover, in these 
graphite nodules we have found magnesia, which is so 
uniformly a constituent of the minerals of the stony 
meteorites. 

So far then as our present knowledge goes, we know of 
celestial carbon in three conditions, viz.: in the gaseous 
form as detected by the spe&roscope in the attenuated 
matter of comets; in meteorites in the solid form, impalp¬ 
able in its nature and diffused in small quantities through 
pulverulent masses of mineral matter that come to the 
earth from celestial regions; also in the solid form, but 
compact and hard, resembling terrestrial graphite, and 
this is imbedded in metallic matter that comes from 
regions in space. But while we speak of these as forms 
of carbon, I think we should be careful in associating it 
in our minds with the element carbon as we understand it 
in its pure state whether crystallised or amorphous, for I 
cannot reconcile the carbon vapour detected in comets as 
simply that known as pure carbon in the form of an elastic 
vapour, nor are we to circumscribe ourselves with the 
notion that this cosmical carbon has an organic origin. 

The researches embraced in this communication, while 
in many respedts of a novel character, are imperfedi from 
their very nature, both from lack of material for a thorough 
and complete study, as well as from the present imperfedl 
methods of operating upon the minute quantity of the 
most interesting of the substances obtained. 

I have therefore detailed as carefully as I could all the 
results as they have developed themselves, hoping that 
future opportunities may be afforded for continuing them, 
when new celestial messengers of the carbonaceous type 
shall visit our globe. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 18th, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

After the minutes of the previous meeting had been read 
and confirmed, and the names of the visitors announced, 
the following names were read for the first time:—Messrs. 
A. B. Cortis, G. F. Thomson, J. Heron, C. G. Matthews, 
G. Evans, J. R. Hakewell,and Dr. Otto N. Witt. Messrs. 
Joseph Davidson, D. Hesketh Richards, and W. J. Han- 

* This odour will be found to belong to the hydrated carbon from 
cast-iron, when heated in the same way. 
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ner wereeledted Fellows of the Society after their names 
had been read for the third time. Professors Baeyer, 
Butlerow, Cooke, Friedel, Heintz, and Thomsen were also 
eledted Foreign Members. 

The first paper, “ On the Action of Malt Extract on 
Starch,” was read by the author, Mr. C. O’Sullivan. After 
a short account of the literature bearing on this subjedt, 
the author gave details of his own experiments, from which 
it would appear that maltose and dextrin are the only pro- 
dudts of the adtion of malt extradt on starch, but there is 
no adtion in the cold on ungelatinised starch, the malt 
extradt beginning to dissolve starch at the temperature of 
gelatinisation, or a few degrees lower. This temperature 
varies for the starches from different sources, and even for 
the different sized granules of the same starch. If, how¬ 
ever, starch be previously gelatinised, malt extradt dissolves 
it almost completely in the cold. When starch is dis¬ 
solved by malt extradt at any temperature below 63° C., 
if the solution be cooled and filtered after the lapse of 
five to ten minutes, it invariably contains maltose and 
dextrin in about the proportion of 67‘85 of the former to 
32oI5 the latter. At any temperature between 64° and 
68 or 70 C. the produdt will be found to contain them in 
the proportion of 34’54 maltose to 65'46 of dextrin, whilst 
at 68° or 70° C. to the point at which the adtivity of the 
transforming agent is destroyed they will be in the pro¬ 
portion of about 17-4 maltose to 82-6 dextrin. These 
three readtions are respectively represented by the equa¬ 
tions— 

Ci8H300I54-OH2 = CIZH220II-f C6Hio03 
2^I®H3°Oi5-f- OH2 = CI2H22Oxx + 4C6H10O3 
4Ci8H30Oi5 + OH2 =■CI2H22Ou + ioC6Hi0O3 

Starch. Maltose. Dextrin. 

The President thanked the author in the name of the 
Society, and said they were much indebted to him for 
the account of these important and interesting readtions. 

Prof. Church desired to express his great satisfaction 
at Mr. O’Sullivan’s paper, as he had occasion to examine 
the same subject himself, from the difficulty there was 
in dissolving a portion of the starch, he was inclined to 
agree with the view that it consisted of two bodies—starch 
granulose and starch cellulose—the latter, of which there 
was only 4 to sJper cent, being difficultly soluble. Pure 
cellulose from cotton-wool dissolves readily in dilute sul¬ 
phuric acid of a certain strength, and if the solution is at 
once poured into water the cellulose is precipitated: i 
the acid solution be allowed to stand some time, however, 
no precipitate is produced on pouring it into water. 

A Member said he had made some experiments on the 
transformation of starch by sulphuric acid, and had found 
that the amount of water present had an important effedt 

0I?. conyers^on* He might also mention a way by 
which the difficulty of drying syrupy substances might be 

an^ that was by placing them on a tared piece 
. filter-paper: when heated the substance melted, soaked 
into the paper, and dried readily. 

Mr. O’Sullivan, in reply, said, with regard to the 
o servations made by Prof. Church, the difference observed 
m the action on starch was not due to the presence of two 
principles, but to the fadt that in the same starch the small 
granu e& were far less soluble than the larger ones. In 
the conversion of starch into dextrose by sulphuric acid he 

ad observed that before all of it was converted other 
neu ia substances were formed. He had been working 
on this subject, and hoped to lay an account of his experi- 

mea-mbe?re- thf ^ociety ere ^ng. He stated there was 
no difficulty in drying the extracts : they were evaporated 
o a syrup, then put under the receiver of an air-pump 

over sulphuric acid. On exhausting they swelled up, and 
soon dried up completely. 

^r* Armstrong then rqad a paper “ On ‘ Meta- 
\ y himself an<^ ^r‘ Haskell. After alluding to 

Fittig s and to Wurtz’s researches, who had obtained 
xenols from mesitylene and from coal-tar xylene, the one 
liquid and the other solid, the speaker said they had pre¬ 

pared xenol from carefully rectified coal-tar xylene, boiling 
at 136° C., by fusing the potassium sulphonate with 
potassium hydrate. The xenol obtained, which became 
a pasty crystalline mass at a low temperature, was con¬ 
verted into the sulphonic acids by treatment with sul¬ 
phuric acid, and the barium salts prepared. In this way 
two salts were isolated, one of which crystallised with 
3 molecules of water; the corresponding potassium salt 
when heated with hydrochloric acid in sealed tubes yielded 
a solid meta-xenol, identical with that obtained by Wurtz, 
and melting at 76° C.; the other, a basic salt which only 
contained 2 molecules of water, gave a liquid xenol when 
similarly treated. The aCtion of bromine on the meta- 
xenol sulphonic acid gave rise, in the first place, to a mono- 
brominated acid, C6HBr(CH3)2(HS03).0H, which by the 
further aCtion of bromine was converted into dibromoxenol, 
C6HBr2(CH3)2.OH, melting at 8o°. The latter compound 
was also obtained on treating xenol with bromine. On 
adding bromine to xenol and water, however, in the man¬ 
ner practised by Fittig, a mixture of two substances was 
obtained, which, when crystallised from alcohol, gave 
yellow crystals melting at 176° C., and supposed by Fittig 
to be dibromoxenol: jthe yellow substance appears, however, 
to be formed by the adtion of the alcohol on a bromine 
addition-produdt. The authors have also obtained a crys¬ 
talline dinitro-derivative by the adtion of nitric acid on 
the sulphonic acid. 

The President having thanked the authors, 
Mr. J. W. Thomas read a paper “ On the Gases Enclosed 

in Cannel Coals and in Jet.” The author has examined 
the gases obtained from two specimens of Wigan cannel, 
two of Scotch cannel, namely, Haywood and Leshmahago, 
Whitehill cannel shale, and the finest quality of Whitby 
jet, such as is used for ornaments, the processes em¬ 
ployed being similar to those described in his former paper 
on anthracite, bituminous, and steam coals. He finds 
that the cannel coals as well as jet differ considerably from 
these, containing methane, ethane, and probably other 
gaseous paraffins, as well as oily matters which likewise 
appear to belong to the same series. Wigan cannels, with 
regard to the gases they contain, occupy a position inter¬ 
mediate between steam and Scotch cannel, whilst Scotch 
cannel occupies a position between bituminous house 
coals and Wigan cannel. 

The fourth paper, “ On Phenomena Accompanying the 
Electrolysis of Water with O xidisable Electrodes, by Dr. 
J. H. Gladstone and Mr. A. Tribe, was read by the 
former. The authors have employed eledtrodes con¬ 
sisting of narrow plates of zinc, lead, iron, copper, silver, 
and platinum, together with the purest water colledted 
diredtly from the pipe of the still, using a single cell of 
Grove for each pair of eledtrodes. The result obtained 
with platinum was negative, but in the case of the more 
adtive metals no oxygen was given off at the positive 
eledtrode as gas, but it combined with the metal, forming a 
hydrate, and as the hydrates are probably more or less 
soluble in water, a dilute solution of the metallic com¬ 
pound is soon formed, which is successively decomposed, 
the final result being the deposition of metal on the nega¬ 
tive eledtrode, as a growth of threads, fringes, or arbores¬ 
cent crystals. The comparative solubility of the metallic 
hydrates in water has doubtless a great effedt on the ulti¬ 
mate result, but the differences observed with the various 
metals must be looked for in their different eledtromotive 
force or affinity for oxygen. 

The last paper “ On the Estimation of Hydrogen Oc¬ 
cluded by Copper, with special reference to Organic Analy¬ 
sis f by Dr. J. L. W. Thudichum and Dr. H. W. Hake, 
was read by the latter. From the results of their experi¬ 
ments the authors are inclined to differ from Mr. Johnson 
—who some time since published a note on this subjedt— 
and believe that no error of importance is introduced by 
the hydrogen occluded by copper which has been allowed 
to cool in an atmosphere of that gas, especially if the 
copper employed has been previously used in analysis. 
The amount of gas evolved under ordinary circumstances 



Chemical News, ) 
May 26, 1876. ) Quantitative Chemical Analysis. 219 

would not introduce a greater error than 0*025 of a per cent, 
and even this may be avoided by allowing the copper— 
after it has been reduced by hydrogen—to cool in a current 
of carbonic anhydride. 

The President, in thanking the authors, said the 
Fellows, especially those engaged in organic analyses, 
were much indebted to them for pointing out the smallness 
of the error likely to accrue from the occlusion of hydrogen 
by cooper, and also for pointing out a very simple way by 
whiciNst might be avoided. 

The meeting was then adjourned until Thursday June 1, 
when the following papers will be read :—“ On Hemine, 
Hematine, and Phosphorised Compounds contained in 
Blood Corpuscles,” by J. L. W. Thudichum and H. King- 
zett; also “ Note on the General Applicability of Frank- 
land and Armstrong’s Combustion Method to the Estima¬ 
tion of Carbon and Nitrogen in Carbon Compounds,” by 
the same authors; “ On the Liquid Carbon Dioxide from 
Different Sources,” byW. N. Hartley; “ (1) On Peroxides, 
(2) On the Estimation of Nitrogen, (3) On Chromic and 
Perchromic Acids, by T. Fairley ; “ On Aluminium Ni¬ 
tride,” by Prof. Mallet; and “ Chemical Studies,” by Prof. 
Dewar. 

NOTICES OF BOOKS. 

Quantitative Chemical Analysis. By Dr. C. Remigius 
Fresenius. Seventh Edition. Translated from the 
Sixth German Edition by A. Vacher. Vol. I. 
London : J. and A. Churchill. 

The re-issue of a work whose merits are fully and uni¬ 
versally admitted affords, as a rule, little scope for the 
reviewer. The present case, however, forms an exception. 
Like other departments of chemistry the art of analysis 
has made considerable progress during the last ten years, 
and an entire revision of every part of the work has hence 
become necessary. New methods have been introduced, 
and those formerly in use have been subjected to a minute 
and scrupulous verification and modified in accordance, or 
their imperfections, and the condition under which they 
cease to be trustworthy, have been pointed out. The work 
has also been enlarged. The first volume, now before us, 
contains the general part of the subject. The second 
volume, announced as shortly to appear, comprises the 
application of the rules and principles laid down in the 
former part to especial cases, including technological 
products and mixtures. This section in the earlier 
editions constituted a mere appendix. 

The following passage from the author’s introduction 
bears so pointedly upon a question frequently discussed in 
our columns, expresses our views with such power and 
authority, that we do not hesitate to quote it in full:— 

“ Everyone who has been engaged in quantitative 
analysis knows that cases will sometimes occur, especially 
when commencing the study, in which doubts may be 
entertained whether the result will turn out correct, or in 
which the operator is even positively convinced that it 
cannot be quite correct. Thus, for instance, a small 
quantity of the substance may be spilled, or some of it 
lost by decrepitation, or the analyst may have reason to 
doubt the accuracy of his weighing, or it may happen that 
two analyses of the same substance do not exactly agree. 
In all such cases it is indispensable that the operator 
should be conscientious enough to repeat the whole pro¬ 
cess over again. He who is not possessed of this self- 
command, who shirks trouble where truth is at stake, who 
would be satisfied with mere assumptions and guess-work 
where the attainment of positive certainty is the object, 
must be pronounced just as deficient in the necessary 
qualifications for quantitative analytical research as he 
who is wanting in knowledge or skill. He, therefore, 
who cannot fully trust his work, who cannot swear to the 
correctness of his results, ought, on no account, to publish 

or use his results as if they were positive, since such pro¬ 
ceeding could not conduce to his own advantage, and 
would certainly be mischievous as regards the science.” 

But what, then, of the “ high ” and the “ low ” com¬ 
mercial analyst who is quite ready to use, publish, and 
swear to his results, not merely where doubtful, but when 
he well knows them to be erroneous ; and what must be 
the influence of such conduct on science, and on the 
chemical profession ? Can competent and upright men 
afford to permit this system to continue ? 

The section on the determination of phosphoric acid 
and its separation from bases is exceedingly elaborate. 
A careful comparison of the precautions here indicated, 
with the procedures adopted by certain agricultural 
analysts, will make the conflicting results so frequently 
obtained perfectly intelligible. The old “ commercial 
process” so-called, precipitation with ammonia as a salt 
of lime, is very justifiably ignored. The only method 
pronounced applicable for the separation of phosphoric 
acid from all bases is Sonnenschein’s molybdate of 
ammonia process, and the precautions to be taken are 
fully explained. The magnesia process—precipitation 
with so-called magnesia-mixture—is not recommended in 
presence of alumina. Ville’s modification of the process 
as described in the Chemical News (vol. xxx., p. 200) is 
not critised. Of Chancel’s bismuth method it is remarked, 
quite correCtly, that it “ cannot lay claim either to 
quickness or accuracy.” The volumetric process with 
uranium solution is declared inapplicable in presence of 
sesquioxide of iron and alumina. If these bases have to 
be previously removed its great advantage, speed, is 
materially reduced. 

For the determination of copper the methods of Stein¬ 
beck and Luckow are recommended. The difference 
between this edition and the abridgment translated from 
the fifth German edition and published in 1870, cannot be 
better explained than by a reference to the section on 
sulphuric acid. If any tyro who has determined this acid 
with no other precautions than those laid down on page 
165 of the earlier edition, comes to read the paragraph on 
page 2gg of the one before us he will doubtless be led to 
regard his results with some misgivings. In the presence 
of salts of iron we have found the precaution of adding a 
little tartaric or citric acid—first recommended, we believe, 
by Prof. T. E. Thorpe, of the Yorkshire College of Science 
—very useful in preventing the sulphate of baryta from 
being contaminated with traces of iron. 

The translator has executed his task in a thorough and 
conscientious manner. There is no attempt at abridg¬ 
ment—a process fatal to a work of this kind where the 
author has introduced nothing but what his experience 
has pointed out as absolutely necessary. The old notation 
and nomenclature are retained by the express wish of the 
author, who declares that he holds, in common with the 
highest authorities in Germany, “ a most firm conviction 
that for Inorganic Chemistry it is the simplest and the 
best.” We cannot help respectfully commending this 
passage to the notice of critics who denounce an author 
for having used the term “ phosphate of soda ” instead of 
the lengthier and perhaps more high-souding “ hydro- 
disodic phosphate.” The index—a matter of great 
importance in a book intended for constant reference—is 
very elaborate. It is scarcely necessary to add that no 
analytical chemist can afford to be without a copy of this 
new edition of the masterpiece of Dr. Fresenius. 

Railway Appliances : a Description of Details of Railway 
Construction. By John Wolfe Barry. London: 
Longmans, Green, and Co. 

This book belongs to a series entitled “ Text-Books of 
Science Adapted for the Use of Artizans and Students in 
Public and Science Schools.” Now without any wish to 
call in question its utility, or the accuracy of the informa¬ 
tion it conveys, we feel considerably puzzled to know why 
it should be considered a “ Text-Book of Science.” Its 
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objed is not to explain phenomena by reducing them 
under laws, but to give rules for attaining certain ends. 
Hence all sound methodologists would term it a text-book, 
not of science, but of art. 

The first chapter of the work gives a summary of ads of 
Parliament and other regulations affeding railways. 
Upon this follow in succession chapters on the permanent 
way, on points and crossings; on signals, on the block 
system, on stations, and on rolling-stock. The important 
subject of signals, we may here remark, is receiving at 
present an increased amount of attention, in part probably 
owing to the lamentable Huntingdon collison. The fad 
that a sudden and violent snow-storm, which, after all, is 
a poss.ble occurience at any time during the five or six 
months of the year, may at any time cause the signal for 

danger ” or for “caution ” to be interpreted as “safety” 
and allure a train to the destrudion of its inmates. Nor 
is this all; red or green lights produced by the interposi¬ 
tion of coloured glasses between a lamp and the eye of an 
o servei are exceedingly reduced in their illuminating 
powei. Hence the question arises whether colour should 
not be altogether discarded, and whether the number and 
the position of the lights exhibited might not be made 
available. Thus a single light might express safety, two 
in PerPendicular line denoting caution, and three 
standing for danger. 

The author seems somewhat sore on the subjed of 
danger on railways. He “ regards as a popular error the 
supposition which is from time to time advanced that 
railway engineers and managers are, as a body, remiss in 
attention to the safety or convenience of the public. 
From personal experience he can vouch for the care, 
foresight, and anxiety which are bestowed on these 
subjeds by those in charge of our railways.” We are 
delighted to hear it, and hope that some day all this “ care, 
*°^;f*§ht, and anxiety ” will begin to bear a little fruit. 

This work, to the best of our knowledge, takes up ground 
previously unoccupied, and we have no doubt that it will 
be found highly useful by such as are likely to be engaged 
in the construdion or management of railways. 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir, One would properly exped, from its very name, 
that the Chemical Society was an association of chemists 
for the advancement of chemistry, and it would be natural 
to think that its Fellows were chemists. 

Need I say, Sir, that such is not at present the case 
with the Chemical Society of London. By the indis- 
criminating admission in times past of all candidates, it 
has at last reduced itself to its present state—not a body 
of chemists, but a motley mixture of all kinds of dabblers 
in science, and often, alas ! very often, not even that. 
It was only to be expeded, and the present relations of 
the Society to the profession too plainly show it to have 
been so, that it would soon alienate from itself all real 
chemists, and cease to represent the chemistry of this 
country. 

. Recently awakened to the fad that their Society was 
in disgrace and was begun to be held in derision, and 
almost in contempt, even by themselves, a number of the 
bellows have for some time past steadily refused to admit 
any but those who show unmistakable evidence of 
c emical attainments, and so at each successive meeting 
a larger and larger proportion have been blackballed, 
until, last meeting but one, two-thirds of the candidates 
were rejeded. 

It appeared as if, at last, there were some hope of the 
Chemical Society making its Fellowship worth the having 

it appeared likely to regain its chemical prestige and 

attrad to itself many who now hold aloof. But, for some 
reason, this course has not recommended itself to the 
senior bellows, and at the last meeting, on the 18th inst., 
the President, speaking on their behalf, strongly advised 
that the pradice should be discontinued. 

Many of those who, like myself, heard that speech must 
have been deeply pained to hear from the President of the 
Chemical Society, and that President Prof. Abel, that a 

stridly chemical qualification ” ought not to be required 
for its Fellowship. 

No doubt Prof. Abel, like ourselves, has the prosperity 
of the Chemical Society at heart, but while he seeks it in 
large numbers without much regard to quality, we see its 
best interest in a high standard of fellowship, by which 
the dignity of the Society may be so raised that many 
would be drawn into it who now hold back in disdain. 
Upon this point, whether the numbers of the Society will 
be lessened, the opposition turns, and as there does not 
appear any reason to fear falling off in this resped, it is to 
be hoped they will adopt the view that the attradiveness 
off the Society will increase with the standard of quali- 
fication required, and heartily join the movement. 

It has been admitted by all, even by Prof. Abel and 
his colleagues, that something must be done to raise 
the chemical profession out of its present deplorable 
condition. It must be organised; either the Chemical 
Society must be made a society of chemists indeed, or 
some new body, representing the profession, must be 
founded, such as the “ Institute of Professional Chemists” 
now under consideration. Then I, for one, will not care 
who is admitted to the Chemical Soeiety, but until then, 
and so long as the F.C.S. is considered to indicate 
chemical abilities, so long must the gates of the Chemi¬ 
cal Society be closely guarded. 

“ Sculptor,” “ Artist,” “ Clerk in Holy Orders,” “ B.A.,” 
“ B. Sc.”—vaguest of all—“ Science Teacher;” these, 
forsooth, are the qualifications stated by candidates on 
their papers. What must they think of the Chemical So¬ 
ciety ! What must be their resped for it! 

In conclusion, I sincerely hope that the Fellows will 
continue to exercise more and more care in eleding can¬ 
didates, and they may then hope to have a society com¬ 
manding the resped of chemists.—I am, &c., 

Nuntius. 

BLACKBALLING AT THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

On the 4th instant, six out of nine candidates for 
admission to the Chemical Society were rejeded by its 
bellows. On the 18th (the last meeting of the Society) 
the President condemned this ad in language which, to 
say the least, was injudicious, and which most certainly 
would have been received in a different spirit had it not 
been for the great resped entertained for the speaker. In 
brief, it was intimated that the Fellows ought not to use 
their individual judgment, and that the blackballing was 
indiscriminate. If this latter be true, it is a grievous 
fault and calls for immediate redification. I take it that 
the qualification required for the Fellowship of the 
Chemical Society is a chemical one, and a chemical one 
only. If candidates fail to state this briefly, clearly, and 
truthfully they, and they alone, are responsible for their 
non-eledion. A sculptor or artist may justly aspire to 
the membership of the Royal Academy; an M.D. to the 
membership of one or more of the Medical Societies; and 
a D.Sc. to the membership of a Society for the Propaga¬ 
tion of General Knowledge. But as these are not 
chemical qualifications, the man who offers these and 
these alone insults the Chemical Society, and should, in 
consequence, be unanimously rejeded. Had the President 
sought for the real cause of the independent adion of 
which he complained, he would have found it in the pro¬ 
found distrust which the majority of the working Fellows 
of the Society have for those who should be their profes- 
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sional leaders, men who, with few exceptions, seldom 
attend their meetings, and yet, being leaders of their 
Society, systematically sacrifice the British chemist and 
British chemistry, simply to increase the number of 
Fellows, and thus give to the Society of which they are 
the nominal heads a fictitious importance.—I am, &c., 

Twig. 
May, 22, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Origin of Fibre in Puddled Iron.—M. H. le Chatellier* 
—The grain or absence of fibre is generally produced by 
the fusibility of the manganiferous or alkaline scoria by 
the softness of carburetted or phosphuretted iron when 
heated, and by the high temperature at which the puddling 
is conducted : the fibre, on the other hand, results from the 
sparing fusibility of partially peroxidised scoria, and from 
the comparatively low temperature of the puddling. 

New Crystalline Organic Compound.—M. D.Loiseau. 
—The newly discovered body has received the name of 
rahinose. Its elementary composition is— 

Carbon.36-30 
Hydrogen . 7‘°7 
Oxygen.56-63 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 18, May 1, 1876. 

Electromotor Forces Produced by the Contact of 
Liquids Separated by Capillary Diaphragms of any 
nature whatsoever.—M. Becquerel.—Solutions, or the 
bodies which they contain, are condensed in capillary 
spaces in the same manner as are gases in porous bodies. 

Microscopic Examination of Orthose and ofvarious 
Triclinic Felspars.—M. Des Cloiseaux.—This interesting 
paper is not capable of abstraction. 

Electric Polarisation.—M. Th. du Moncel.—Not suit¬ 
able for abstraction. 

New Researches on Gallium.—M. Lecoq de Bois- 
baudran.—Inserted in full. 

Experiments on Solar Heat.— M. Salicis.— The 
author’s experiments have given the interesting result 
that if the evaporation is slow in a glass boiler exposed to 
the sun’s rays, which might be expected, it becomes very 
aCtive if a metallic nucleus is fixed in its centre, such as a 
phial of mercury, thus procuring in the midst of the water 
a furnace exhaustless as the sun. A second result is that 
if an oxidisable metal is used as a nucleus, such as iron, 
the production of iron is very rapid, and, consequently, 
also the production of hydrogen. 

Phenomena of Interference obtained with Slender 
Laminae of Collodion.-^-M. E. Gripon.—Not suitable 
for abstraction. 

Distribution of Magnetism in Cylindrical Bars.— 
M. Bouty.—This paper consists chiefly of mathematical 
formulae. 

Transmission of Elecftric Currents by Derivation 
across a River.—M. Bouchotte.—An account of an ex¬ 
periment on the transmission of telegraphic signals through 
water without wires. 

New System of EleCtro-Magnet.—M. V. Serrin.— 
The author forms his eleCtro-magnetic spirals with metallic 
coils deprived of all insulating coatings,and arranged so 
that the coils may not touch each other. 

New Sulphate of Potassa.—M. J. Ogier,—The com¬ 
position of this salt is— 

Sulphuric acid (S03).44-9 
Potassa (KO).50-6 
Water (HO). 4-6 

ioo-i 

The formula S03K0-f£H0 would require— 

Sulphuric acid .43*7 
Potassa.51-3 
Water . 5-0 

IOO'O 

The peculiarity of its properties 9eems due to a very small 
quantity of benzino-sulphate of potassa. 

IOO'OO 

corresponding to the formula CqHjO?, or to one of its 
multiples. It is almost devoid of sweetness; its rotatory 
power when dissolved in water is greater than that of 
sugar. 

Crystalline System of Several Substances present¬ 
ing Optical Anomalies.—M. E. Mallard.—The crystalline 
bodies in question are amphigene, analcime, boracite, 
senarmontite, and apophyllite. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale, No. 29, May, 1876. 

This issue contains no chemical matter. 

Moniteur Scientifique, du Dr. Quesneville, 
April, 1876. 

Review of Physics.—M. R. Radau.—This includes a 
paper on the phenomena produced by the concourse of 
two sounds; a notice on a “diapason with variable sound, 
a paper on the abnormal dispersion of light; and one on 
the relations between light and electricity. 

Progress of the Manufacture of Artificial Colouring 
Matters.—M. A. Wurtz.—This memoir, taken from the 
fifth volume of the Official Report of the trench Comis¬ 
sion at the Vienna Exhibition, gives an account of the 
preparation of rosanilin and its congeners, of the manu¬ 
facture of nitrobenzine and aniline, of nitrotoluens and 
toluydins, of violanilin and Coupier’s blue, of soluble 
blues, &c. 

Pathological Chemistry. —M. A. Commaille.— A 
medico-chemical paper on suppurating pancreatitis, on 
jaundice from retention of bile, and on diabetes mellitus. 
The author gives instructions for the analysis of the tissues 
and secretions. 

Black Inks.—M. E. H. Viedt.—A very long memoir* 
giving a full account of the manufacture of black inks. 

Manufacture of Extract of Indigo.—M. Max Roesler. 
—An interesting paper, too long for insertion* The 
author dissolves the indigo in a mixture of 9 parts fuming 
sulphuric acid to 2 of the common monohydrated acid. 
He takes 500 grms. of dry powdered indigo to 2| kilos, of 
mixed acid, and he adds the acid by two equal successive 
portions to the indigo. 

History of the Manufacture of Turkey-Red.— 
Theodore Chateau.—A continuation. 

Report on the Process of Faure and Kessler for 
he ManufaCtute of Sulphuric Acid.—Already noticed. 

MISCELLANEOUS. 

The Loan Collection at South Kensington.—The 
conferences in connection with the Loan Collection of 
Scientific Apparatus at South Kensington have been 
highly successful. In an early number we shall give 
abstracts of the papers contributed to the Chemical 
Section, which was opened on Thursday, the 18th inst., by 
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an address from the President, Dr. Frankland, F.R.S., 
Dr. J. H. Gilbert delivered an address on “ Some Points 
Connected with Vegetation Mr. W. F. Donkin described 
Sir Benjamin Brodie’s ozone apparatus ; and Prof. 
Andrews gave an account of his investigations on the 
physical constitution of gases. The second and final 
meeting of the Section was on Tuesday last, when Dr. 
Frankland read an important communication from M. 
Fremy on the Diminution of Scientific Research. Ad¬ 
dresses were also delivered by Prof. Roscoe, “ On 
Vanadium and its Compounds;” by Prof. Guthrie*, “ On 
Cryohydrates and Water of Crystallisation by Prof. 
Williamson, “ On the Manufacture of Steel;” by Mr. W. 
C. Roberts, “ On the Apparatus used by the late Prof! 
Graham in his Researches ;” by Mr. W. N. Hartley, “ On 
Liquid Carbonic Acid in the Cavities of Crystals and 
by Piof. Gladstone, “ On the Electrolysis of Organic 
Compounds with the Copper-Zinc Couple.” 

f Chembcal Nbws, 
( May 26, 1876. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the production of ammonia. A. M. Clark, Chancery 
Lane, Middlesex. (A communication from F. Maxwell-Lvte Paris ) 
February 16, J875.-N0. 563. The invention consists in the special 
reaction of nascent hydrogen produced in presence of a triad or pentad 
element and nitrogen for the production of ammonia by synthesis of 
Us elements. J 

Improvements in filters and percolators. W. B. Gething Fleet 
Street, London. February 16, 1875.—No. 566. I form the body of the 

u^ru°T-perc° atCT ln the.lorm of an inverted cone, into the bottom of 
which I insert or place a piece of perforated metal or other material to adt 
as a strainer to the said filter or percolator. I place a metal cover with 
screw-cap inserted, and at the bottom of the said filter I put a funnel 
so. y1 at. 11 can he Put *nto a bottle or other narrow mouthed vessel. The 
said filter or percolator may be made of tinned iron or other metal 
and japanned or otherwise ornamented to protect it from damage or 
corrosion The advantages I claim are that it (the filter) will always 

of Mtration U°r fr°m ^ °f ^ °r evaporation while in process 

Improvements in the method or means employed in treating and 

ua?iy-\ng S™a8l°r °thn tmP“re S. Hallsworth, Armley, and 
R. Bailes, Woodhouse Carr, both near Leeds, York. February 17 
h °' ‘ mixture Copperas, dry copperas, copperas 
bottoms copperas sediment the sediment that subsides from manu¬ 
facture of nitrate of iron, the spent residue of iron pyrites, also spent 
pyrites Second mixture-Spent residue of iron pyrites, iron or? Sr 

Tth 11 KUOr fr°m beds of.iron pyrites at copperas works, 
or with diluted sulphuric, or muriatic, or diluted nitric acid. The 

^ <rher n?attrr- 1S ran into tank> to which is added slacked 
lime or gas-lime, clarifying mixture No. 1, or mixture No. 2 : the whole 
is agitated, allowed to settle, and the pure water run off. 

An improved process and apparatus for treating vegetable substances 
for he extraction of fatty matter, and for the manufacture of spirits 

Milfc K ' AoManbrd> Baker Street> Fortman Square, 
f r?ary I7’ l875’“No- 579- My improved process is for 

extracting the fatty matter contained in fruits, cereals, seeds nuts 
roots, and other vegetable substances containing fatty, starchy or 
wJhT"* ™atters> thereby freeing the starchy and saccharine matters 
from the fatty matter, and rendering them more suitable for the prS- 

fermented bevciga. " aV°Ured Spin‘ ani* wine' b"r' and °'h“ 

Improvements in the manufacture of steel. T. Noad Richrrmnrf 
House, Plaistow, Essex. February 18, 1875.—No. ■502. This Provi¬ 
sional Specification describes taking iron or steel'obtained by a pro- 

CoerSst°e lC?ne,?1Cal d<rP°sltl°n' and. Placing a small quantity of sifeh fron 
or steel in a crucible, and pouring upon it cast-iron or other metal 
melted m a cupola furnace, so as to fill the crucible The crucible il 

.ure for some timet an^Ulen^asTint^ ingotsf’Ded “ * high Kmp"a' 

uu aS«XT- 
No. 608. 1 he novelty of the invention consists in producing upon 
piled fabrics, which have been previously dyed, a bronzed or metallic 
appearance by chemical agency, viz., subjecting such fabrics [oTanous 
baths composed of tannic acid nitric „ a .l vanuus 

a solution of amliTf™ °‘ ^ “he •“ Kd in 

Fe'br"al1)“o0l'8«OmNo' ?,oUhTt,Bsrmt!” Eilorf- Khc'nish Pruisiit) reoruary 20, 1875.—No. 619. Ihe process consists in heatin® the 
substance known to chemists under the name of anthracen with con- 
centrated or fuming sulphuric acid to a temperature from between 240° 
to 260 C. until, in diluting a small portion of it with water no more 
precipitate is produced. The anthracen used should be as pure as 

p°f®‘bI?’ b?cause the P^er the anthracen the less sulphuric acid isre- 
qinred for its perfedt solution. The quantity of sulphuric acid varies 
it the ordinary concentrated acid is used, from between 10 to 20 parts 
of the weight of anthracen used, if fuming acid be employed, from be- 
ween 3 010 parts of the weight of anthracen. The resulting liquid 

has to be dissolved in about fifteen to twenty times of its volume of 
water and neutralised with caustic lime or carbonate of lime. After 
nitration, the liquid, which contains now the lime salts of what I call 
the sulpho-acids of anthracen. is precipitated with carbonate of soda, 
ine soda salts of the above sulpho-acids received in this way are 
heated with two to three times their weight of caustic soda or potash, 

!T11XiUAe^of bo*b’.in a suitable vessel to a temperature from between 
180 to 260 C. until, in dissolving a portion of the fused mass in boiling 
water, the colour ceases to become more intense. The fused mass is 
tnen dissolved in boiling water, and precipitated with hydrochloric, or 
sulphuric, or any other convenient acid. The precipitate is colleded 
on a filter, washed with water, and is then suitable for use in dyeing 
and printing, in the same manner as preparations of madder. 

Improvements in filtering and purifying water. O. V. Morgan’ 
Kensington, Middlesex, and G. R. Moelchaerek, Battersea, Surrey" 
February 20, 1875.—No. 625. This invention consists in the special 
use ot calcium carbonate in addition to or in combination with other 
filtering media, either as forming part of the filter or in the form of 
cups or vessels to be used in conjunction with filters of any description, 
or by themselves, more particularly for the purpose of removing lead 
from its solution in water to be filtered. B 

MEETINGS FOR THE WEEK. 

Saturday, 27th.—Physical, 3. “On Seledive Absorption,’' by W. 
Ackroyd. “ On an Atmospheric Phenomenon in 
Ceylon," by Rev. R. Abbay. 

Tuesday, 30th—Society of Arts, 8. (African Section). “The De¬ 
velopment of Central Africa,” by Edward Hut¬ 
chinson. 

- Royal Institution, 3. “ Wheatstone’s Discoveries,’' 
by Prof. W. G. Adams. 

Thursday, June 1st.—Royal Institution, 3. "On Voltaic Eledri- 
city," by^Prof. Tyndall, D.C.L., LL.D., F.R.S. 

-- Royal, 4. nledion of Officers. 
- Royal, 8.30. 
- Royal Society Club, 6.30. 

Chemical, 8. “ On Hematine and Phosphorised 
Compounds contained in Blood Corpuscles,” by 
Dr. Thudichum and Mr. Kingzett. “On the 
Liquid Carbon Dioxide from Different Sources,” 
by W. N. Hartley. “ Note on the General Appli¬ 
cability of Frankland and Armstrong’s Combus¬ 
tion Method to the Estimation of Carbon and 
Nitrogen in Organic Compounds,” by Dr. Thudi¬ 
chum and Mr. Kingzett. “(I.) On Peroxides; 
(II.) On the Estimation of Nitrogen; (III.) On 
Chromic and Perchromic Acids,” by Thomas 
Fairley. “ On Aluminium Nitride,” by Prof. 
Mallet. “ Chemical Studies,” by Prof. Dewar." 
“ On the Volumetric Estimation of Mercury,” bv 
Prof. Tuson and Mr. Neison. 

Friday, 2nd.—Royal Institution, 9. “ Recent Discoveries about 
Vanadium,” by Prof. Roscoe. 

- Geologist’s Asociation, 8. 
Saturday, 3rd.—Royal Institution, 3. “ On King Arthur’s Place in 

English Literature,” by Prof. Morley. 

New Edition, in small 8vo., with 66 Woodcuts price 6s 

AIR AND its relations to life 
the substance of a Course of Ledtures delivered at the Roval 

Institution of Great Britain in 1874, with some Additions. By Walter 

Noel Hartley, F.C.S., Demonstrator of Chemistry at King’s Col¬ 
lege, London. Second Edition, revised. 6 

Written in ordinary language, and in a very clear style, this book 
contains an account of all that has been done in the way of scientific 
research on the relation of air to life.”—Nature 

“We recommend this volume to all who are desirous of bein* cor- 
redtly informed on the chemical, and to some extent the physical 
conditions of the atmosphere in which we live.’’—Athenceum. ’ 

London: LONGMANS and CO. 

UNIVERSITY OF LONDON. 

ATotice is hereby given, that the next Half- 
YearJy Examination for MATRICULATION in this University 

wiH commence on MONDAY, the 26th of JUNE, 1876. In addition 

lVdhC.tM?tro^ Vr fBXrninatl0n; Frovincial Examinations will be 
held at St. Cuthbert s College, Ushaw ; Stonyhurst College; St. 
Stanislaus College, 1 ullamore ; Owens College, Manchester ; Queen’s 
College, Liverpool; and Queen’s College, Birmingham. ^ 

Every Candidate is required to transmit his Certificate of Age to 
jbe SSW? (University of London, Burlington Gardens, Lon- 

Exanrinatfon CaSt ^ourteen da^s bef°re the commencement of the 

Mo. WILLIAM B. CARPENTER, M.D., 
May 22nd, 1876. Registrar. 



Cjunec2?i876!ws'} Classification of the Cyanogen Compounds. 223 

THE CHEMICAL NEWS, 
Vol. XXXII. No. 862. 

ON THE CLASSIFICATION OF 

CYANOGEN COMPOUNDS. 

By SYDNEY LUPTON, M.A. 

THE 

In a suggestive paper published in the Chemical News 
(vol. xxxiii., p. 141) Mr. Skey calls attention to the 
present state of our knowledge of the relationships of 
cyanogen, and draws the conclusion that it is far more 
nearly similar in its properties to oxygen than it is to 
chlorine. It may be of value to attempt to classify a few 
of the more important cyanides and then to examine the 
arguments brought forward by Mr. Skey. 

From the intimate connexion between the various 
members of the cyanogen group, they are, in general, con¬ 
sidered together as a separate section of organic chemistry. 

In a general review of these bodies the first thing which 
strikes us is the large number of compounds in which 
CN plays the part of a simple monatomic element; the 
second is the numerous complicated compounds contain¬ 
ing the'group CN more than once. Considering, then, the 
cyanogen compounds as a group to themselves, it is 
evidently of advantage to use as our means of classifica¬ 
tion the groups CN, and not, as is usually the case, the 
various bodies with which it may happen to be combined ; 
just as the paraffins, for example, are classified by the 
number of atoms of carbon which they contain. Our 
next step is to enquire into the constitution and combining 
powers of the group CN on which our classification is to 
be based. 

Carbon is in almost all its compounds a tetrad, e.g., 
CH4, CCI4, &c. ; it is, however, sometimes a dyad CO. 
Again, carbon may saturate some of its affinities by com¬ 
bining with itself 02^01,02^, &c. 

Nitrogen in many of its combinations plays the part of 
a pentad NH4C1, NH2(CH3)'HBr, &c., in others it adts as 
a triad NH3N(CH3)'3, &c.; in one of its combinations, 
NO, it is apparently a dyad, and in another, NOH, a 
monad. Like carbon it possesses considerable power of 
self-saturation. From the more general valencies of 
carbon and nitrogen we should expeft cyanogen to be 
tetradic carbon combined with either pentadic or triadic 
nitrogen. There was considerable doubt as to which of 
these formulae belonged to cyanogen until Dr. Hofmann’s 
brilliant discovery of the iso-cyanides, bodies clearly 
belonging to the former class. They are formed by 
distilling a mixture of an alcoholic ammonia base and 
chloroform with alcoholic potash— 

C6H7N + CHC13 = 3HC1 + C6H5.N.C. 

The iso-cyanides are scarcely a&ed on by alkalies, but 
break up under the adtion of acids into formic acid and an 
alcoholic ammonia— 

C6H5NC + 2H20 = C6H5NH2+H2C02. 
Under similar conditions ordinary phenyl-cyanide breaks 
up into prussic acid and phenyl-chloride— 

CNC6H5 + HCl = C6H5-{-CNH. 

Further confirmation of this view that cyanogen consists 
of tetradic carbon and triadic nitrogen is afforded by M. 
Gaultier’s and Gal’s discovery of the hydro-chlorates, 
hydro-bromates, and hydriodates of the cyanides anc 
cyanates. In these bodies evidently the two atomicities 
of nitrogen previously saturated by one another are now 
saturated by hydrogen and chlorine, &c., just as we have 
ammonia and its congeners forming the ammonium salts 
In the great majority of the cyanogen compounds we may 
leave out of consideration the fadt that nitrogen is a 
pentad, and regard it simply as a triad in combination I 

with the tetrad carbon. We thus see how in so many of 
ist compounds cyanogen a&s as a monad exa&ly 
analogous to chlorine. 

But further, just as we find nitrogen combining with 
itself in the oxides of nitrogen and in the azo-phenyl 
compounds ; and as we find carbon combining with itself 
to form the connecting link of an organic body, so we 
may consider that cyanogen combines with itself to give 
us the more complicated cyanides; and as the addition of 
each atom of carbon makes an addition of two to the 
saturation-power of a molecule, so the addition of each 
group CN causes the addition of one to the saturation- 
power of the molecule. 

It is of course possible that the addition of the cyanogen 
groups takes place by the combination of the two self- 
saturated atomicities of nitrogen, and this may account 
for certain instances of isomerism, e.g., paracyanogen ; 
but this point we have at present no means of deciding. 

Leaving out of consideration the iso cyanides as not 
stri&ly belonging to the cyanogen group, we may arrange 
the cyanogen compounds into different classes as they 
contain once, twice, three times, &c., the group CN' = Cy'; 
thus we have :— 

(Cy.)'(Cy2)"(Cy3r(Cy4)"",&c. 
By this of course we entirely throw over the system of 
types, and classify by valencies which are in reality at the 
root of that system. What is the su-called water type 
but two monad groups each united to one dyad group, and 
so on for the other types ? It must be admitted that in 
several cases this method of classification places divisions 
where perhaps there ought to be none, e.g., between 
melamine and melam, and between potassium cyanide 
and zinc cyanide; but I venture to hope that it is at least 
no worse in this respedt than any other system of classi¬ 
fication which has been proposed. 

Many of the cyanogen compounds are so difficult to 
examine that the difficulty of the classification consists as 
yet in their true empirical formula, and this can only be 
overcome by a very extended series of accurate analyses, 
e.g., the nitroprussides._ We know of cyanogen com¬ 
pounds which contain the group CN from 1 to 18 times 
3ut many of the intermediate groups are still wanting. 

It may be of interest to arrange the more important 
cyanides under their respe&ive classes, putting in but few 
of the cyanides of organic bodies, as they are, in general, 
simple and would cause useless repetition. 

Monocyanides (Cy!)'. 
Cyll, prusssic acid 
CyCH3, methyl cyanide 
CyAg, silver cyanide 
Cy K, potassium cyanide 

CyNH2, cyanamide 
CyOH, cyanic acid 
CyOK, potassium cyanate 
CyONH4, ammonium cyan¬ 

ate 
CyNH4, ammonium cyanide CyOC2H5, ethyl cyanate 
CyCy, cyanogen 
CyCl, cyanogen chloride 

CyBr, cyanogen bromide 

CySH, sulphocyanic acid 
CySK, potassium sulpho- 

cyanide 
CySNH4, ammonium sul- 

phocyanide 
Cyl, cyanogen iodide 

The three chief groups contained in this class are the 
cyanides of monatomic radicals, the cyanates, and the 
sulphocyanates. Cyanogen itself being the means of 
classification ought possibly not to appear in this list but 
it is put in for the sake of uniformity. The double 
cyanide and nitride of titanium presents many points of 
difficulty; it possibly belongs to this class, its formula 
being written Cy [Ti»v(TiN)3’], but further analyses are 
wanting to establish its formula conclusively. 

Dicyanidcs (Cy2)". 
Cy2Cl2 (?),cyanogen chloride Cy2(OH)2, dicyanic acid 
Cy2KAg, silver and potas- Cy2Se, cyanogen selenide 

sium cyanide 
Cy2Cu, cupric cyanide Cy2S, cyanogen sulphide 
Cy3Cu2, cuprous cyanide CyaHSH, cyanogen sulphy- 

drate 
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Cy2H2(SH)2 (?), cyanogen 
disulphydrate 

Cy2.SH.S.SH, persulpho- 
cyanic acid 

Cy2S2Cu, cupric sulpho- 
cyanide 

Cy2S2Cu2, cuprous sulpho- 
cyanide 

Cy2Hg, mercuric cyanide 

Cy2Fe (?), ferrous cyanide 

Cy2Co, cobaltous cyanide 

Cy2Ni, nickelous cyanide 

Cy2KAu, potassio-aurous 
cyanide 

Cy2(NH2)2,dicyano-diamide 
Cy2(NH2)OH, dicyanamic 

acid 

We are here met by one of the first difficulties of our 
classification. Should such a body as Cy2Cu be placed 
here or in the first class, that is to say are the cyanogen 
groups dire&Iy conne&ed together, or* is each only con¬ 
nected with copper ? It appears to me, looking at the 
ease with which the cyanogen groups coalesce, that the 
first case is probably the true one ; but the point needs 
further investigation. 

Recent determinations of the vapour density of liquid 
cyanogen chloride seem to point to the formula CyCl, but 
it is possibly a case of dissociation. 

The dicyanic acid mentioned is of course not fulminic 
acid, but the true dicyanic acid discovered by Poensgen. 

Cyanogen disulphydrate and persulphocyanic acid are 
very difficult bodies to classify. It seems possible that 
the two latent nitrogen affinities of the cyanogen may 
here come into play. 

Cy4(NH2)H2OH, hydrazul- 
moxin 

Cy4H2(OH)2, azulmic acid 

Tetra-cyanides (Cy4)iv. 

Cy4ZnK2, potassio-zinc Cy4(NH2)2H2, hydrazulmin 
cyanide 

Cy4Cu2I<2, potassio-cuprous 
cyanide 

Cy4CoK2, potassio-cobalt- 
ous cyanide 

Cy4AuK, potassio-auric cy¬ 
anide 

Cy4PtH2, hydrogen platino- 
cyanide 

Cy4PtK2, potassium platino- 
cyanide 

Cy4PtCu, cupric platino- 
cyanide 

Cy4PdK2, potassium pal- 
ladio-cyanide 

Cy4SPtK2, potassio-platin- 
ous sulphocyanide 

The azulmic acid mentioned is that of Pelouze and 
Richardson ; it is either isomeric or identical with 
mycomelic acid. It seems more probable that mycomelic 
acid has the formula CysH4(0H)4.H20. 

Penta-cyanidcs (Cy5)v. 

Cy5Fe2K, potassio-ferrous cyanide of Stadeler. 

Hexa-cyanides (Cy6)VI. 

Tricyanides (Cy3)'". 
Cy3Cl3, cyanuric chloride 

Cy3Cl2H, chlorocyanic acid 
Cy3(OH)3, cyanuric acid 

Cy303H2K,(h>'dro?en and 
Cy303HK2 |P°tass‘um cy 
^33 •«> '-anurates 

Cy303Na3, sodium cyanu- 
rate 

Cy303H(NH3.cu)2.H20,) 
Cy303H2(NH3.cu), J 

hydrogen and cupram- 
monium cyanurates 

Cy3SH.S2, pseudosulpho- 
cyanogen 

Cy3CH, cyanoform 
Cy3P, phosphorus cyanide 

Cy6(NH2)'4(NH)" melam 
Cy6(NH2)3(OH)3, ammelide 
Cy6(Nj'"(OH)3, cyameluric 

acid 

Cy3(NH2)3, cyanuramide 
(melamine) 

Cy3(NH2)2OH, ammeline 
Cy3(NH2)(OH)2, melanu- 

renic acid 

Cy3(NH2)(SH)2, sulpho- 
melanurenic acid 

Cy3(NH2)2Cl, chloro-cyan- 
amide 

CycPtBa, barium platinic 
cyanide 

Cy6RuK2, potassio-ruthenic 
cyanide 

CyGOsK2, potassio-osmic 
cyanide 

CycIrK2, potassio-iridic cy¬ 
anide 

Cy6RhI<2, potassio-rhodic 
cyanide 

Cy6S6Pt6K2, potassio-pla- 
tinic sulphocyanide 

Cy606Ag6H20, silver cyanu- 
rate 

CyG0(5Pb33H20, lead cyanu- 
rate 

Cy6Fe23PI20, ferric cyanide 

Ferric cyanide is obtained according to Wyrouboff 
when potassium ferrocyanide is boiled with ammonium 
chloride. 

Hcpta-cyanides (Cy7)vn. 
Wanting. 

The most important groups belonging to this class are 
the cyanurates and the amidated bodies. 

Some doubt has recently been thrown on the existence 
of the chlorocyanic acid of Wurtz. It seems very possible 
from the formula of normal silver cyanurate— 

Cy606Ag6.fI20 
that the true formula of cyanuric acid is CyeOcIIo ; but 
the evidence is yet hardly sufficient to warrant such a 
change. The notation cu is used for an equivalent of 
copper to simplify the formulae. The formula of the 
amidated compounds are but slightly changed from those 
given by Kekule. 

Do-deka-cyanidcs (CyI2)xn. 
Cyi2Fe2H8, hydrogen ferrocyanide 
Cyi2Fe2K8, potassium ferrocyanide 
Cyi2Fe2Fe2K4, potassio-ferrous ferrocyanide 
CyI2Fe2Ca4.H20, calcium ferrocyanide 
Cyi2Fe2Sr2K43H20, potassio-strontium ferrocyanide 
Cyi2Fe2(NH3cu)8H20, cuprammonium ferrocyanide 
CyI2Fe2(NH3ni)8, nickelammonium ferrocyanide 
Cyi2Fe2Fe(NH3fe)4, ferric ferrammonium ferrocyanide 
CvI2Ni2K8, potassium nickelocyanide 

Octo-cyanides (Cys)VI11. 
CysFe2Fe.4H20, magnetic cyanide of iron of Pelouze 

1 CysCu2K6, (3 potassio-cuprous cyanide 
Cy8(NH2)202(0H)2.H20, azoulmoxin. 

Ennea-cyanidcs (Cy9)Ix. 
Cy9N(NH)3, mellon 
CygH(5(OH)3, azulmic acid of Gautier 
Cy9H6(OH)2OAg, silver azulmate. 

Delia-cyanides (CyI0)x. 
CyioPGKji potassium platino-cyanide 
CyI0Fe2(NO)2Na4, sodium nitro-prusside 
Cyi0Fe2(N2Q3)Na4, sodium nitro-prusside (Hadow). 

Cyi2Fe2He, hydrogen ferricyanide 
Cyi2Fe2K6, potassium ferricyanide 
Cvi2Fe2Ca3, calcium ferricyanide 

Cyi2Fe2Ni(NH3ni)2,nickelic nickelammonium ferricyanide 

Cyi2Fe2K3Na3, potassium and sodium ferricyanide 
CyI2Fe2Ag6.3NH3, ammonio-silver ferricyanide 
Cyi2Fe2Fe3, ferrous ferricyanide 
Cyi2Fe4, ferric ferricyanide (Prussian green) 
Cyi2Co2K6, potassium cobalto-cyanide 
CyI2Mn2Kc, potassium manganic cyanide 
Cyi2Cr2K(5, potassium chromicyanide 
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The formula I have used for the nitro-prussides is 
double that formerly given ; if Hadow’s formula be 
corredt, this doubling follows of necessity ; if, as Stadeler’s 
researches seem to show, that generally used be corredt, 
the doubled formula given above still seems the best from 
considerations of the atomicity of iron and of the great 
analogy of the nitro-prussides with the ferricyanides. 

Hcndeka-cyanides (Cyn)xi. 
Wanting. 

Do-deka-cyanides (Cyi2)xn. (See preceding page). 

Octo-deka-cyanides (Cy^)^111. 
Cyi8(Fe3)viFe4 (?), Prussian blue. 

Besides theoretical reasons, based upon the atomicity 
of iron, for considering the ferro- and ferri-cyanides as con¬ 
taining the group CN twelve times in each molecule ; the 
single molecule of water found by Wyrouboff in calcium 
ferrocyanide dried at ioo°, and the three molecules of 
water found by the same observer in potassio-strontium 
ferrocyanide dried at no0, the constitution of Laurent’s 
potassium and sodium ferricyanide, and finally the consti¬ 
tution of the ammonio-silver ferricyanide furnish powerful 
arguments tending in the same direction. 

Nickel seems to form nickelo-cyanides similar to the 
ferrocyanides ; cobalt, manganese, and chromium form 
cobalti-cyanides, mangani-cyanides, and chromi-cyanides 
similar to the ferri-cyanides. 

The formula of Prussian blue has long been a vexata 
qucestio among chemists; that given above is the older and 
perhaps more generally received. 

(To be continued) 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

Progress in the Artificial Production of Cold and Ice. 
By Dr. H. Meidinger. 

(Continued from p. 214.) 

A few singular proposals for effecting a reduction of 
temperature may be finally mentioned. J. B. Toselli, of 
Paris,f causes a spiral pipe to revolve in a vessel of water, 
from which it simultaneously, during each rotation, raises 
a certain quantity of water and transfers it to an adjacent 
vessel, whence it flows back through a worm into the 
former. The spiral, during its revolutions, has its entire 
surface moistened. A ventilator drives air against it, 
evaporates the adhering layer of moisture, and thus lowers 
the temperature of the tube and of the water it contains. 
A refrigeration of from 270 to 18-3° C. is said to be thus 
produced according to the weather. In the second vessel, 
which is traversed by a worm containing the cold water, 
is placed the liquid to be cooled, such as worts of beer, 
artificial mineral waters, &c. The effedt produced can be 
but trifling, and depends entirely on the state of the 
weather, and on the amount of atmospheric moisture, 
which is never wanting. A psychrometer fixed in the 
place where the experiment is to be made will show the 
result beforehand with tolerable accuracy. 

Ballo,! of Pest, produces cold by forcing very finely 
divided air through bisulphide of carbon. The condensa¬ 
tion of the liquid needful for its recovery is a hindrance, 
on which, in fadt, the entire projedt must be wrecked. A 
recovery of the bisulphide of carbon by any other means 
than by condensation and refrigeration of the air satur¬ 
ated therewith is, in the absence of suitable solvents, 

* “ Berichte fiber die Entvdckelung der Chemischen Industrie 
Wahrend des Letzten Jahrzenends.” 

t Toselli, Mech. Mag., 1872, 433. Dingl. Pol. Journ., ccv., 28. 
t Ballo, Dingl. Pol. Journ., ccxi., 345. 

impossible. Even by this means it would involve much 
difficulty and a great expenditure of force, and would 
bring us back to the principle of the air machine. In 
this direction the problem is pradtically incapable of 
solution. 

Preservation of Ice. 

As a supplement to our report on the principles of the 
artificial production of ice, and on the apparatus hitherto 
devised for this purpose, a few words must be added on 
the arrangements for the preservation of cold in the con¬ 
centrated form of ice. This is a question of great 
practical importance. Ice machines, however they may 
be eventually improved and their effect increased, will 
never, in the more northern parts of the temperate zone, 
where a moderately cold winter with frost is generally 
experienced, acquire importance enough to meet the 
demand even approximately. They will serve merely as 
valuable substitutes to render us independent of the fickle¬ 
ness of the seasons. Even in more southern regions 
where ice machines are the only source for obtaining ice, 
they must work to stock and fill magazines, since the 
demand does not go hand in hand with the production, 
but varies with the weather. There is in general no con¬ 
ception of the quantities of ice which certain trades 
require, and which are consumed in domestic life where 
its use has grown into a necessity. In 1866 the quantity 
of ice consumed in New York and its vicinity amounted 
to 250,000 tons (254,015 metric tons) or 5 cwts. per head. 
The weight stored up was 543,000 tons (551,721 metric 
tons), whilst the capital employed in the trade amounted 
to 2,160,000 dollars. The retail price was for quantities 
of 5 to 12 kilos. 4 pfennige* per kilo., but for quantities of 
1 to 10 cwts. only one shilling per cwt. 

In 1871 a company in Berlin, the “ North German Ice 
Works,” stored up 600,000 cwts. of ice, and delivered it to 
subscribers at 77 pfennige per cwt. The quantities of ice 
consumed in brewing may be learned from the following 
data, which the author obtained in 1869 from Dreher’s 
brewery at Klein Schwechat, near Vienna :—This estab¬ 
lishment brewed, in 1867, 483,150 Viennese eimers, 
= 273,463 hectolitres, and stored up 515,600 cwts. 
(28,874,219 kilos) of ice. In the following year these 
numbers rose to 492,499 eimers (278,754 hectolitres) of 
beer and 563,058 cwts. (31,531,924 kilos.) of ice. On an 
average 1 cwt. of ice is used per eimer (56'6 litre). In a 
prolonged frost of 2 months this quantity can be procured 
at the cost of 7 Austrian kreutzers (14 pfennige) per cwt. 
In shorter periods of cold the price rises to from 10 to 12 
kreutzers, to which must be added 1 kreutzer for shovel¬ 
ling into the ice cellars. In mild winters the ice is 
brought in part from Styria ; as the cold weather in 1869 
set in late, 26,000 cwts. (1,456,031 kilos.) were procured 
from there, costing, by the time it reached the brewery, 
115 florins per 200 cwts. 

(To be continued.) 

SCHEIBLER’S PROCESS FOR SACCHAROSE 

ESTIMATION. 

By ROBERT FRAZER SMITH. 

With reference to the very able abstract of Professor 
Gunning’s remarks in his report upon Scheibler’s process 
for the determination of the crystallisable cane sugar in 
raw sugars given by Mr. Humphrey in the American 
Chemist and copied in the Chemical News (vol. xxxiii., 
p. 205), perhaps the enclosed table of results obtained by 
the use of that process upon Colonial sugars by Lotmann 
may be of interest to those chemists who have not had 
time or opportunity afforded for giving it a fair trial. 
Owing to the results being uniformly higher than those 

* The German “ pfennig ” is about the tenth part of an English 
penny. 



226 Scheibler's Process for Saccharose Estimation. (Chemical news, 
 l June 2,1876. 

Table of the Refining Values (Rdonations Werthes) of Different Raw Sugars. 
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found by the French method, it probably has no chance of 
being adopted by the buyers of raw sugars or those ading 
for them ; but in the private laboratories of refineries the 
information such a determination of the adual quantity of 
saccharose present in any sample gives may induce some 
chemists to procure or ered the apparatus. The Table 
will show that it is absolutely indispensable to dry all 
samples containing more than 2 per cent of moisture 
previous to treatment, in which case the ether will be 
unnecessary. Upon sugars containing much caramel or 
other colouring matter an alcoholic 3 per cent hydro¬ 
chloric acid solution will be found to answer better than 
the acetic, giving at the end a perfedly white produd. 

With regard to the “ amorphous sugar ” it might be well 
to wait for more light before accepting the existence of 
such a body. The sugar obtained by precipitating with 
alcohol from a sample of molasses which has stood for a 
year without any signs of crystallisation, presents the 
appearance of an impalpable powder, and from its state 
of minute division is slightly more soluble in alcohol than 
the crystalline cane sugar of commerce, containing 99-8 
per cent, of saccharose, but on solution in water and 
evaporation it crystallises in the ordinary form. Crystal¬ 
line salts dissolved in gum or gelatin behave in exadly 
the same manner, but no one has yet talked of amorphous 
common salt or nitre. Molasses containing, on dried 
produd— b 

Saccharose. 
Glucose . 
Ash. • • • • • • 

Organic matters. 

75-50 
0-41 

11- 31 
12- 78 

100-00 

which a friend kindly sent me from Paris and said to be 
derived from the residues of the “sucrateof the hydro¬ 
carbonate of lime process” on being diluted to 30° B. and 

exposed to a freezing mixture to get rid of excess of salts 
and saccharose, the mother liquor, treated with alcoholic 
ether (being first concentrated) yields a large crop of what 

1 I understand to be the so-called amorphous sugar. But 
a glass of small power shows distind crystalline faces, 
and it yields to water and evaporation, the usual result. 
I humbly think that the amount of crystallised sugar got 
from any solution of saccharine matter will be found to 
depend, other things being equal, upon the value which 
pertains to the figure denoting the coefficient of viscosity. 

Some salts, such as the magnesian, instead of hindering 
promote sugar crystallisation. In short, the salts which 
take longest when in solution to transpire through 
capillary tubes are those which hinder crystallisation 
most. Hence the alkaline organic salts are the great 
molasses formers, and hence also the benefit derived from 
Marguerite’s process in the beet fabriques, which adds 
sufficient hydrochloric acid to transform these into 
chlorides, the other acids being sent off in the boiling. 

The rate at which any syrup travels through a capillary 
tube (a solution of pure sugar being 100) will express the 
crystallising capabilities of the sugar contained in it; 
due regard being had to temperature, pressure, strength, 
&c., being alike in the various trials. Mr. Humphrey 
mentions cases in which glucose is present in an optically 
inadive condition, but, so far as I know, this never occurs 
in cane sugars, but is so abundantly in date sugar and 
also the sugar from many fruits. 

23, Roselea Drive, Glasgow. 

The Loan Colledion at South Kensington.—A 
series of ledures in connedion with the above Exhibition 
have been arranged for the free evenings. The first 
ledure will be given on Saturday evening next, at 8 o’clock, 
in the Conference Room, by Prof. Roscoe. The subjed 
is “ Dalton’s Instruments and what he did with them,” 
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UNIVERSITY COLLEGE, BRISTOL. 

The operations of this new College will, we are glad to 
hear, begin in October next in the temporary premises, 
Park Row, Bristol. It will be remembered that the Col¬ 
lege is established for the study of science and literature 
for young people of both sexes above the ordinary school 
age residing in the West of England and South Wales. 
The models kept in view are University College, London, 
and the Owens College, Manchester. The Council con¬ 
sists of Prof. B. Jowett, nominated by the Vice-Chancellor 
of the University of Oxford; Prof. Stuart, nominated by 
the Vice-Chancellor of the University of Cambridge; 
Mr. W. Lant Carpenter, nominated by the Chancellor of 
the University of London; Prof. H. Smith, by Balliol 
College, Oxford; Rev. H. B. George, by New College, 
Oxford ; Mr. R. W. Coe, by the Bristol Medical School; 
Mr. F. N. Budd (Chairman); Mr. W. Proctor Baker 
(Treasurer); Rev. J. W. Caldicott; Mr. Lewis Fry ; Rev. 
F. W. Gotch ; Rev. J. Percival; Mr. G. F. Schacht; and 
Mr. William Smith, the last eight gentlemen being elected 
by the subscribers. Out of 106 candidates Mr. Edward 
Stock, of Clare Street, Bristol, has been elected Secretary. 
The Council will shortly appoint a Professor of Chemistry. 
The necessary qualifications are, first, a good teacher; 
and, second, one who has done and will do original work. 
The Council offer £300 per year, two-thirds of the Lecture 
Fees, and one-third of the Laboratory Fees, the College 
finding the Laboratory in apparatus and chemicals, and 
they guarantee a minimum emolument 0^400. In order to 
improve the technical education of those engaged in the 
cloth-making districts in the West of England, the Cloth- 
workers’ Company offered to the promoters of the College 
the subvention of 500 guineas per year for five years to 
assist in the establishment of a Department of Textile 
Industries at the College, and it is understood that special 
attention will be given both to the principles and detail 
of the mechanism employed in cloth manufadture, and 
also to the chemical principles involved in the processes 
of wool-scouring, dyeing, &c. In addition to the instruc¬ 
tion given at the College there will probably be classes 
condudted in the cloth-working distridts themselves, at 
Stroud and elsewhere. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

May 27th, 1876. 

Professor Gladstone, F.R.S., Vice-President, in the 
Chair. 

The following candidates were eledted Members of the 
Society:—Herbert Taylor, Rogers Field, and Channell 
Law. 

Mr. W. Ackroyd read a paper on “ Selective Absorption.” 
Two typical experiments were shown upon which a divi¬ 
sion of seledtive absorption may be based. In the first, 
light is transmitted through bichromate of potash at the 
normal temperature, and again at about 200° C., and the 
spectrum of the transmitted light is examined. The 
widening of the absorption-bands, which takes place at 
the higher temperature, is traced „o strudtural alterations. 
In the second experiment, light is sent through two thick¬ 
nesses of the same coloured solution—as, for example, 
sulphate of copper—and in the greater thickness the 
absorption-band has widened out; but this is plainly not 
owing to any strudtural alteration. That in the first ex¬ 
periment he proposes to term structural, and that in the 
second transverse absorption, and he considers that these 
two kinds have not hitherto been sufficiently distinguished. 
Certain colour relations which exist among anhydrous 
binary compounds led the author to the conclusion that 
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the width of a strudtural absorption-band bears a direct 
relation to interatomic distance. The necessity for sepa¬ 
rating high temperature spedtra from low was shown, and 
the bearing of the subjedt on the study of organic colouring 
matters briefly alluded to. 

The Secretary then read a communication from the 
Rev. R. Abbay, “ On certain Remarkable Atmospheric 
Phenomena in Ceylon.''' The most striking of these is 
witnessed from the summit of Adam’s Peak, which is a 
mountain rising extremely abruptly from the low country 
to an elevation of 7200 feet above the sea. The pheno¬ 
menon referred to is seen at sunrise, and consists apparently 
of an elongated shadow of the mountain, projecting west¬ 
ward to a distance of about 70 miles. As the sun rises 
higher it rapidly approaches the mountain, and appears at 
the same time to rise before the observer in the form of a 
gigantic pyramid of shadow. Distant objects may. be seen 
through it, so that it is not really a shadow on the land, 
but a veil of darkness between the peak and the low 
country. It continues to rapidly approach and rise until 
it seems to fall back upon the observer, like a ladder which 
has been reared beyond the vertical, and the next instant 
it is gone. Mr. Abbay suggest the following explanation 
of the phenomenon :—The average temperature at night 
in the low country during the dry season is between 70° 
and 8o° F., and that at the summit of the peak is 30° or 
40° F.; consequently, the low strata of air are much the 
less dense, and an almost horizontal ray of light passing 
over the summit must be refracted upwards and suffer 
total internal reflection, as in an ordinary mirage. On 
this supposition the veil must become more and more 
vertical as the rays fall less horizontally, and this will 
continue until they reach the critical angle, when total in¬ 
ternal reflection ceases, and it suddenly disappears. Its 
apparent tilting over on the spectator is probably an illu¬ 
sion, produced by the rapid approach and the rising of the 
dark veil without any gradual disappearance which can be 
watched and estimated. It will be evident that the illu¬ 
mination of the innumerable particles floating in the atmo¬ 
sphere causes the aerial shadow to be visible by contrast. 
Another interesting phenomenon visible in the mountain 
districts admits of an equally simple explanation. At 
times broad beams, apparently of bluish light, may be seen 
extending from the zenith downwards, converging as they 
approach the horizon. The spaces between them have the 
ordinary illumination of the rest of the sky. If we suppose, 
as is frequently the case, that the lower strata of air are 
colder than the upper, the reflection spoken of in the case 
of Adam’s Peak will be downwards instead of upwards. 
If several isolated masses of clouds partially obscure the 
sun, we may have several corresponding inverted veils of 
darkness, like blue rays in the sky, all apparently con¬ 
verging towards the same point below the horizon. This 
latter phenomenon is called by the natives “ Buddha’s 
Rays.” 

Prof. Dr. Forel, of Morges, Switzerland, then gave, in 
French, an account of some interesting observations which 
he has recently made on the periodic waves which take 
place on the Swiss lakes, and are there called “ Seiches.” 
It was long since observed that the waters of most of 
these lakes are subject to a more or less regular rise and 
fall, which at times have been found to be as much as 1 
or 2 metres. M. Forel has studied this phenomenon in 
nine different lakes, and finds that it varies with the length 
and depth of the lake, and that the waves are in every 
way analogous to those already studied by Prof. Guthrie 
in artificial troughs, and follow the laws which he has de¬ 
duced from his experiments. Most of the observations in 
Switzerland were made on the Lake of Geneva, but that 
of Neuchatel was found to be best fitted for the study of 
the subject, possessing as it does an extremely regular 
geometric form. The apparatus he employed was very 
sensitive to the motion of the water, being capable of 
registering the waves caused by a steamboat half an hour 
after it had passed, and five minutes before its arrival, and 
was so constructed as to eliminate the effect of common 
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waves, and to register the motion side by side with a 
record of the state of the barometer, on paper kept in con¬ 
tinuous motion. While he found the duration of waves 
to be ten minutes at Morges, it was seventy minutes at 
Geneva, and this is explained by the narrowness of the 
neck of the lake at the latter place. This period he proves 
to be independent of the amplitude, and to be least in the 
shortest lakes. For shallow lakes the period is lengthened, 
and his observations show that the period is a function of 
the length and depth, and that longitudinal and trans¬ 
verse waves may coexist, just as Prof. Guthrie has shown 
to be the case in troughs. 

M. Forel, replying to a question by the President, 
stated that he considers the origin of the oscillations to be 
in many cases barometric disturbances, but occasionally 
blows given by the wind. He has observed that the move¬ 
ments are, as a rule, higher when the barometer is low than 
when it is high, and he considers that the highest recorded 
are in all probability due to some convulsion of the earth. 

M. Bosanquet said that the quantity of water flowing 
into the Lake of Geneva from the Rhone is not a matter 
of indifference, as this must show itself as a wave on the 
lake, which would be liable to be confounded with the in¬ 
fluence of barometric pressure unless special precautions 
are taken to avoid such an error. He also considered that 
in a lake of so complicated a form as that of Geneva ob¬ 
servations would be required at at least ten different points, 
and a complete solution of such a case would be analogous 
to the study of magnetic intensity in the manner sug¬ 
gested by Gauss. 

NOTICES OF BOOKS. 

Science made Easy : A Series of Familiar Lectures on the 
Elements of Scientific Knowledge most required in Daily 
Life. By Thomas Twining. London : Chapman and 
Hall. 

This work is not, as the title might possibly seem to 
imply, one of the many elementary treatises for private 
study which have recently appeared in such numbers 
and variety. The lectures are arranged for delivery at 
popular institutions, schools, &c., on the so-called binary 
principle. Two persons are required, the reader, who 
gives his undivided attention to the delivery of the text 
before him, and the demonstrator, who, in like manner, is 
solely concerned with preparing and performing the 
experiments and exhibiting the specimens or models 
required in illustration of the subject. This plan is 
undeniably good for amateur lecturers, who are very apt 
to become confused amidst their complicated duties and, 
in consequence, to bungle in their experiments. The 
objedt of the course of lectures, the spread of sound 
scientific information, and yet more of scientific habits of 
thought among the general public—and especially among 
the working classes—is most important, and we must 
wish the author every success in an undertaking of such 
great national moment. At the same time it must not be 
forgotten that in the second quarter of the present century 
public ledtures on scientific subjects were delivered in 
abundance at Mechanics’ Institutes and similar establish¬ 
ments all over the kingdom. The ledturers of those days 
were often able men, good elocutionists, and skilful 
experimentalists, and for a time ledtures on chemistry and 
certain branches of physics were very popular. Nor can it 
it be denied that real and enduring good was effedted. Many 
men were led to take science home with them to the work¬ 
shop, and to carry on their daily work on the only sound 
principle, “ theory with practice” At the same time 
somewhat clearer and more rational views were diffused 
among the general public. But, despite these admitted 
benefits the interest in scientific ledtures gradually fell off. 
Subjedts of a more “human interest such as 
required less thought on the part of the audience—took 
their place in our popular scientific institutions, and the 

scientific ledturer of the thirties and forties became, as a 
species, extindt. We, therefore, fear that as a “ com¬ 
mercial speculation” the delivery of Mr. Twining’s 
ledtures would prove a failure. But if taken up by some 
educational authority and delivered at schools, &c., they 
would doubtless be of great benefit. 

As regards the ledtures themselves they are, as a matter 
of course, extremely elementary. Their simplicity of 
language and freedom from all those phantastic and 
unproved hypotheses, so common at the present day, are 
highly to be commended. The reader who wishes for 
further details will find in connedtion with each ledture a 
list of suitable works for private study. 

Food Chart. By R. Locke Johnson, L.R.C.P., Scc. 
London : Hardwicke and Bogue. 

This publication is intended to give the names, classifi¬ 
cation, composition, alimentary value, rates of digesti¬ 
bility, adulterations, tests, &c., of the alimentary sub¬ 
stances in general use—the whole drawn up on a broad 
sheet adapted for the wall of the study, the office, the 
board room, &c. Accurate information of this kind is 
very much wanted in official, as well as in private quarters, 
e'S'> by boards of guardians, visiting justices of prisons, 
and, in short, by all who have to decide on the scale of 
dietary of any large establishment, and this the more as 
such bodies are too apt to turn a deaf ear to the advice of 
their medical officers. The idea of this chart must, there¬ 
fore, be pronounced happy. 

The execution, however, might have been much 
improved if the author had taken a little more care. Thus 
we are told that “ carbo-hydrates conduce to the produc¬ 
tion of fat. They consist of starch, cane sugar, grape 
sugar, laCtin (milk sugar), inosite (muscle sugar), amyloid 
substances, gum, dextrin, cellulose, woody fibre, &c., &c.” 
Why are the amyloid substances separated from starch ? 
Whether cellulose and woody fibre are chemically distinct 
is, to say the least, very doubtful, and their power of 
becoming assimilated in the human economy and of 
“ conducing to the production of fat ” does not even admit 
of a doubt. They are evacuated unchanged. In the 
table of vegetable alimentary substances we find the 
onion omitted from the class of “ roots and tubers,” and 
banished to the “herbaceous substances.” The “varieties 
of sugar,” we learn, are “ cane, grape, beet, maple, and 
starch sugars.” This is exceedingly apt to mislead the 
ordinary reader; grape and starch sugar differ from cane 
sugar in their chemical composition and their properties, 
whilst beet-root sugar is identical with cane sugar, 
although obtained from a different source. Concerning 
rice we find the astonishing statement that the “ ash 
should range from 80 to 85 per cent.” Under the head 
“ sausages, pork-pies, and preserved meats in tins or other¬ 
wise, Australian, South American, &c.,” the adulterations 
met with are said to include saw-dust (!) and “ productive 
portions of animal miscellanea ”—whatever that may 
mean. Among the sophistications of wine, of which a 
tolerably full list is given, we find no mention of sulphate 
of lime. 

Typographical errors are also numerous, and many of 
them are of a nature calculated to bewilder the uninitiated. 
We hope that in case of a second edition this chart will 
undergo a thorough revision. 

The Royal Society.—At a meeting held yesterday the 
following gentlemen were elected Fellows of the Royal 
Society :—Capt. William de Wiveleslie Abney, R.E.; 
Prof. Henry Edward Armstrong, Ph.D.; Rev. William B. 
Clarke, M.A., F.G.S. ; James Croll, F.R.S.E. ; Edwin 
Dunkin, Sec.R.A.S.; Prof. John Eric Erichsen, F.R.C.S.; 
David Ferrier, M.A., M.D.; Col. Augustus H. Lane Fox ; 
Prof. Alfred Henry Garrod, M.A. ; Robert Baldwin 
Hayward, M.A. ; Charles Meldrum, M.A., F.R.A.S.; 
Edward James Reed, C.B. ; Prof. William Rutherford, 
M.D.; Robert Swinhoe, F.R.G.S.; Prof. Thomas Edward 
Thorpe, Ph.D. 
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CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—Might I be permitted to make a few remarks on the 
two letters on this subjedt which appeared in your last. 
History repeats itself. It is a misfortune that at some 
period or other in the existence of every corporate society, 
whether it be scientific, social, or religious, a few young 
men—they are invariably young men—having managed 
to get themselves admitted Members of the Society, con¬ 
ceive that it is their duty to try and reform it. These six 
or eight young men form themselves into a “ clique,” and 
with more zeal than discretion proceed to blackball every¬ 
one they do not know. As their personal knowledge of 
the qualifications of the candidates is in most cases some¬ 
what limited, the result is more curious and instructive 
than agreeable, although not unentertaining to a student 
of human nature if he be not interested in the welfare of 
the Society. The Chemical Society is passing through 
such a crisis. 

It will be evident that as by the bye-laws of the Society 
one negative ball neutralises three affirmative ones, Messrs. 
“ Nuntius” and “ Twig,” with the help of four or five 
friends, can easily blackball all / ne candidates if the 
meeting is thinly attended, as was the case on May 6th, 
or if only a small number of thos/ present go up to vote. 
That the majority does not apprcVe of this process of re- 
jedtion, or even an important sedtion of the Fellows, was 
clearly shown by the way in which the President’s remarks 
on the subjedt were received at the last meeting. These, 
so far from being merely tolerated “ from the great respedt 
entertained for the speaker,” as stated by Mr. Twig,* 
were received with what newspaper reporters term “ un¬ 
bounded applause.” 

If a candidate is blackballed whom the President of the 
Society and other well known chemists—Professors in our 
Universities and Colleges—assert of their personal know¬ 
ledge to be a fit and proper person to be eledted a Fellow, 
it means one of two things—either that these gentlemen 
have knowingly proposed a notoriously unfit person, or 
that the blackballed are much better judges of the candi¬ 
date’s qualifications (whose name in all probability they 
have never heard before) than the eminent chemists who 
have signed his certificate from personal knowledge. 

The letter of “ Nuntius ” seems to be straightforward 
and to the point. The writer evidently thinks the Chemi¬ 
cal Society is a close society, and that those who are not 
professional chemists should be rigidly excluded. The 
formation of such a chemical institute is much to be 
desired, but if “ Nuntius” had taken the trouble to look 
over his “ Charter and Bye-laws ” before he wrote his 
letter, he would have seen that the Chemical Society was 
founded with a very different objedt: not as a kind of 
trades’ union, or for the purpose of conferring honorary 
degrees, but for “ the promotion of chemistry and those 
branches of science immediately connedled with it,” or as 
it is in the Charter, “ For the general advancement of 
Chemical Science.” Might I, in all humility, suggest to 
the consideration of “ Nuntius ” and his friends that it is 
scarcely justifiable to make use of the power given to the 
minority by the vote by ballot for the purpose of virtually 
altering the constitution of a society.—I am, &c., 

Charles E. Groves. 
May, 27,1876. 

To the Editor of the Chemical News. 

Sir,—Though not a Fellow of the Chemical Society, I am 
very pleased to learn from the correspondence in the 
Chemical News that there has been some extensive 
blackballing of candidates for admission to that honour. 
It is sad to see the manner in which titular letters are 

* The name of Twig does not occur in the list of Fellows; if it is a 
nom de plume it is singularly infelicitous. 

used in order to deceive the public, and all who have 
any respedt for our “ learned ” (as they ought to be) 
societies would like to see extensive curtailing of admis¬ 
sions. If money is required would it not be possible to 
have Associates, and reserve the title “ Fellow ” to those 
who can show some other claim to it than the recommen¬ 
dation of a few friends ?—I am, &c., 

C. J. W. 

To the Editor of the Chemical News. 

Sir,—Your correspondents of last week have told us with 
what objedt the systematic blackballing at the Chemical 
Society has been carried on. It is well that the reasons 
of this proceeding should be at last plainly stated. Will 
you kindly allow me space for a few remarks on the 
question ? 

The Chemical Society clearly stands on the same footing 
as the Linnean, Geological, Physical, and other scientific 
societies. The objedt of such societies may be well ex¬ 
pressed in the words of the resolution adopted at the for¬ 
mation of the Chemical Society, namely, “ the promotion 
of . . . Science ... by the reading, discussion, 
and subsequent publication of original communications.” 
These societies do not seek to advance Science by exer¬ 
cising the fundtions of an examining body ; their sphere of 
adtion is quite different, and may be briefly described as 
the stimulation of original research. To be a Fellow of 
one of these societies does not stamp a man as a good 
chemist, a good botanist, or a good geologist; it simply 
implies that the person in question is one who has a 
genuine interest in these sciences, and wishes to enjoy 
the facilities which the respedtive societies afford. The 
attempt to create any one of these societies into a 
tribunal to judge of the scientific attainments of candi¬ 
dates, and thus to give the charadter of a diploma to the 
admission into Fellowship, is therefore clearly founded on 
a mistake of the purpose for which such societies were 
founded. 

It is quite true that when a science like chemistry 
acquires such practical importance that it is adopted as a 
profession, some means of discriminating the worthy from 
the unworthy professors becomes urgently needed. But 
if this is the case, let an appropriate examining machinery 
be at once sought for, after the model of the medical and 
other licensed professions. Such a movement would 
obtain the support of the majority of chemists, and would 
surely be far better than trying to force the Chemical 
Society into an unnatural position. 

But if the objedt which your correspondents avow is a 
mistaken one, and foreign to the fundamental idea of a 
scientific society, I venture to think that their mode of 
attaining that objedt is still more mistaken. The gentle¬ 
men who systematically blackball at the Chemical Society 
are continually condemning persons of whom they know 
nothing; a proceeding which in other places would be 
considered most unjust and absurd. A short time since 
a gentleman well known to the older Fellows of the 
Society was a candidate for Fellowship. He was a man 
of original scientific thought, and had a large practical 
experience of chemistry. His certificate set forth that he 
was a Fellow of various scientific societies, and that his 
occupation was that of “ merchant.” The certificate was 
signed from personal knowledge by a number of our best 
known chemists. The word “merchant” was, however, 
fatal to him, and he was blackballed. A few months after 
he was again put up by his friends, and this time described 
as “chemical manufadturer” (a statement which was 
perfedtly true) ; he was then eledted without a single 
negative vote ! 

This is a fair illustration of the folly of the present 
blackballing system. The gentlemen who exercise this 
fundtion will not accept the positive testimony of a 
numberof eminent men to whom the candidate is personally 
known; they at once rejedt the candidate, though they 
know nothing against him, because his buisiness occupa¬ 
tion is that of Merchant! Surely in cases where a candi- 
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date is not personally known to a voter, his fitness to be 
ele&ed should be decided by the testimony of those to 
whom he is well known, and not by the nature of his 
daily occupation. 

I may add, in conclusion, that the system of rejecting 
all candidates who do not declare themselves as chemists^ 
cm have no effedt in checking the real abuse of the letters 
t'.C.S., namely, the employment of them for the purpose 
of advertisement. It is the chemists who are not gentle¬ 
men, and not the gentlemen who are not chemists, who 
are most likely to sin in this respeft. The only plan of 
dealing with this real, though happily limited evil, is by 
making some addition to the obligation clause signed by 
all Fellows, as already suggested by Dr. Williamson.— 
I am, <xc., 

either some laxity on the part of those who propose, or 
else very different opinions as to who are fit and proper 
persons for election. 

It is on this last point that Professor Abel differs so 
strongly from your correspondents. A man who is a che¬ 
mist by profession is evidently eligible, but how much 
further you can go with profit to the Society is a question 
which receives very different answers from different persons. 

I, like your correspondents of last week, accept only a 
chemical qualification, and in so doing sincerely believe 
that my adion will tend to advance t* chemistry of our 
country.—I am, &c., 

Bee. 

May 30, 1876. 
R. Warington. 

To the Editor of the Chemical News. 

^IR> Having just read a letter in the Chemical News 
(voh xxxiii., p. 220), headed “ Blackballing at the Chemical 
Society,’ I beg to draw attention to the following words :— 

In brief, it was intimated that the Fellows ought not to 
use their individual judgment, and that the ‘ blackballing’ 
was indiscriminate.’ “If this latter be true it is a grievous 
fault, and calls for immediate redification.” I take the 
liberty of pointing out that that which the writer calls a 
“ grievous fault” was committed on the evening of May 4, 
and therefore calls for “ immediate redification.” One 
rejeded candidate was most thoroughly well qualified in 
every resped for the Fellowship of the Society: after a 
very complete course of study in London and Heidelberg 
he is now engaged in research work. It cannot be urged 
that his qualifications were not plainly stated on his cer¬ 
tificate, and no one who has the pleasure of his acquaint¬ 
ance can possibly imagine that personal dislike was the 
cause of his rejedion. Duties elsewhere generally prevent 
my being present at the voting, and I am unaware what 
proceedings have usually taken place, but that some care 
should be exercised in the signing of certificates I think is 
desirable in order to prevent the humiliating spedacle of a 
learned society proceeding to eled or rejed by ballot a 
distributor of worthless degrees or a promoter of bogus 
companies.—I am, &c., 

y.. . „ „ „ Walter Noel Hartley. 
King s College, London, May 30. 

Vo the Editor of the Chemical News. 

Sir,—It was with unqualified satisfadion that I read the 
letters of “Twig ” and “ Nuntius ” in your last issue. I 
h^il them as evidence of a feeling, rapidly gathering 
strength, which is calculated, in my opinion, to give to 
the Chemical Society a much better position than that 
which it has held for some time. 

I have often heard the Fellowship of the Society spoken 
of in words of open contempt, and recent movements 
among chemists show that my experience is by no means 
a solitary one. It is hardly two months since a chemist, 
well skilled in his profession, spoke about the Chemical 
oociety as one which it was not worth joining. If we 
come to examine the grounds on which such an assertion 
couM be made we discover the justification of that course 
which Professor Abel so strongly condemned on the 
18th instant. 

It cannot be denied that the Chemical Society numbers 
amongst its members the majority of the best chemists in 
EngJand, and if we looked at this fad alone it would be 
difficult to say bow its reputation had fallen so low. But 
when we consider that many of these chemists habitually 
slight the Society by absenting themselves from its meet¬ 
ings, and when we find that many of its Fellows pretend 
to no chemical qualification whatever, we see the cause of 
the present discontent among working chemists. 

Now, as all the present Fellows have been proposed 
according to rule, it would appear that there must be 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note. All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 19, May 8, 1876. 

On Osmium.—MM. Ste.-Claire Deville and H. Debray. 
Osmium as obtained by the authors has a fine blue 

colour, shaded with grey. It forms small crystals, either 
cubic or rhombohedric, closely bordering upon the cubic 
form. It is harder than glass, which it scratches with 
ease. It is the heaviest body known, its specific gravity 
being 22’477' Crystalline osmium is obtained by passing 
the vapour of osmic acid, repeatedly redified, over pure 
carbon. The sesquioxide of osmium is frequently depo¬ 
sited in the tube in crystalline scale of a fine coppery-red. 
It is permanent in the air, and consists of— 

Osmium.89-13 
Oxygen. 10.87 

IOO’OO 

Note on Fermentation, with reference to the Views 
of Drs. Brefeld and Traube.—M. L. Pasteur.—The 
author announces that the chemists just mentioned have 
withdrawn their objedions to his views. 

Electric Transmissions without Conducting Wires, 
with reference to the Recent Communications of 
MM. Bouchotte and Bourbouze.—M. Th. du Moncel. 

-1 he author explains that the idea of communication 
without wires is far from novel, having been experimentally 
tested thirty years ago, both in England and America. 
Thus, messages were sent from Gosport to Portsmouth 
(and, we believe, across to the Isle of Wight), a distance 
of about 3 kilometres. 

Calcareous Alabaster from Mexico.—M. A. Damour. 
—This material is known in commerce as the onyx of 
Tecali. It varies in colour from milk-white, yellowish 
white to pale green, certain samples displaying brown 
veins shading into red. It takes a fine polish. Its 
specific gravity is 2*77. It is readily and entirely soluble 
in nitric acid. Its composition is— 

Carbonic acid 
Lime . 
Magnesia 
Ferrous oxide 
Manganous oxide 
Water. 
Silica 

43‘52 
50-10 

1*40 
4-10 
0*22 

o-6o 
traces 

99’94 
Extraction of Gallium from its Ores.—M. Lecoq de 

Boisbaudran.—The blende is dissolved in aqua regia, and 
pieces of sheet-zinc are placed in the liquid, and with¬ 
drawn when the escape of hydrogen has greatly subsided, 
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but is still perceptible. In this manner is separated the 
greater part of Cu, Pb, Cd, Ir, Tl, Ag, Hg, Se, As, &c. 
To the clear liquid zinc is added in large excess, and it is 
boiled for several hours, when an abundant precipitate is 
formed, containing alumina, sub-salts of zinc, and gallium. 
This precipitate is re-dissolved in hydrochloric acid, and 
the solution boiled again with zinc. All the gallium pre¬ 
sent is thus concentrated in a liquid of small bulk. The 
last gelatinous precipitate is dissolved in hydrochloric 
acid, acetate of ammonia is added, and the solution treated 
with sulphuretted hydrogen. This operation is repeated 
for the complete removal of the alumina. The hydro¬ 
chloric solution of the white sulphides is precipitated 
fractionally with carbonate of soda, when the gallium is 
found concentrated in the first portions deposited. The 
spectroscope indicates the point at which it is necessary 
to stop. To complete the separation of the zinc, the oxide 
of gallium is dissolved in sulphuric acid, and then super¬ 
saturated with ammonia in excess. The gallium which 
remains in the ammoniacal solution may be expelled by 
boiling to expel free ammonia, destroying the ammoniacal 
salts vith aqua regia, and fractional precipitation with 
carbonate of soda. The pure oxide of gallium precipitated 
by ammonia is dissolved in potassa and submitted to 
electrolysis, when gallium is deposited on the negative 
platinum electrode. The positive electrode, likewise of 
platinum, should be larger than the negative. Five or six 
Bunsen elements are sufficient to decompose 20 to 30 c.c. 
of the concentrated solution. On placing the negative 
electrode in cold water, and bending it, the gallium is 
easily detached. The author has sought for gallium in the 
following substances:— 

A. Rich Substances. — Black blende from Beusberg 
(specimens sent by the Vieille Montagne Mining Co.); 
yellow transparent blende from Asturias; brown blende 
from Pierrefitte (Pyrenees). 

B. Rather Poor Substances.—Powdered zinc from the 
Vieille Montagne ; zinc dross from Corphalie(P) 

C. Very Poor Substances.—Yellow opaque blende from 
Mandesse (Gard) ; brown blende from Sweden ; black- 
brown blende from Schwarzenberg, in Silesia; blende in 
rods from Nouvelle Montagne. No gallium was found in 
the following,—Ribbon blende from Vieille Montagne; 
tuty from Corphalie ; galenas from Pierrefitte and else¬ 
where ; metallic zinc from Vieille Montagne, as used at 
Cognac for building purposes ; calamines from Sardinia 
and Le Gard ; commercial hydrochloric and nitric acids. 

Influence of Carbonic Acid on the Respiration of 
Animals.—M. F. M. Raoult.—The author concludes that 
the presence of carbonic acid in the air inspired is an 
obstacle to hasmatosis. 

Acetyl-persulphO'cyanic Acid.—M. P. de Clermont. 
—Not suitable for abstraction. 

Interchange of Ammonia between the Atmosphere 
and Vegetable Soil.—M. Th. Schlcesing.—The experi¬ 
ments undertaken show that the soil derives, in general, 
ammonia from the atmosphere. 

Adtion of Zinc on Solutions of Cobalt.—M. Lecoq 
de Boisbaudran.—It is correctly supposed that the salts of 
cobalt are not precipitated by zinc, whether in the cold or 
at. a boiling heat. Nevertheless, sometimes considerable 
quantities of zinc are found in the metallic sponge pro¬ 
duced by the action of zinc upon the solution of blende in 
aqua regia. The following observations have been made 
as to the cause of this peculiarity:—The presence of a 
metal readily reduced by zinc is necessary. Copper and 
lead may carry down cobalt, especially the former. Cad¬ 
mium gives only negative results. If the liquid containing 
copper and cobalt is very acid the copper alone is 
deposited. It is only in liquids bordering closely upon 
neutrality that the deposition of copper induces that of 
cobalt also, when the liquid is quickly decolourised. In a 
solution rendered basic by prolonged contact with zinc 
cobalt, far from being reduced, is re-dissolved if it has 
been previously separated. To decolourise the liquid 

anew, it is sufficient to add a very small quantity of acid. 
The cobalt is reduced to the metallic state, and resists 
dilute acetic acid. Hydrochloric acid attacks the metallic 
sponge slightly, with evolution of hydrogen, but the adtion 
soon ceases. This readtion shows that the copper and 
cobalt are intimately mixed. A metallic sponge contained 
four-fifths of its original amount of cobalt after remaining 
for forty-eight hours in concentrated hydrochloric acid. 
The presence of a certain amount of a salt of copper is 
necessary. 

Existence of Mercury in the Department of 
l’Herault.—M. N. Thomas.—Mercury has been found in 
certain places indicated. Nothing is said as to the 
quantity. 

Adtion of Hydriodic Acid upon Quercite.—M. L. 
Prunier.—Not adapted for abstraction. 

Analysis of the Native Magnetic Platinum of 
Nischne-Tagilsk (Ural).—M. Terreil.—A specimen of 
the platinum gave, on analysis,— 

Platinum, with traces of iridium .. .. 8i’02 
Osmide of iridium and platinum metals I 

insoluble in aqua regia.j ^ ^ 
Silver .traces 
Copper. a'14 
Iron . 8-i8 
Nickel. 075 

fCr203, 175) 
Chrome-iron i FeO, roi h . 3*13 

i,Al203, 0*37 J 
Silica . 0’i3 
Alumina, magnesia, and iron in the state) . 

of silicates.J 

g9'68 

Rehnann's Farber Zeitung, 
No. 16, 1876. 

A blue shade of eosin is now in the market which gives 
upon wool a colour resembling cochineal ponceau. The 
dye is soluble in water, and has a strong affinity for wool, 
no mordant being required except hyposulphite of soda. 

It is announced that Dr. F. Springmiihl, editor of the 
rival tinctorial journal, the Muster-Zeitung, is at present 
in prison in Vienna. In connection with this affair Dr. 
Reimann speaks of the “ horrible condition ” of the 
technological press of Germany. 

Qazzetta Chimica Italiana. 
Anno vi., 1876, Fasc. iii. 

Researches on Usnic Acid, and on Two New 
Principles which accompany it in Zeora Sordida.— 
E. Paterno.—The author describes the preparation of 
usnic acid, to which he assigns the formula C^HieOy, in 
preference to C^H^Oy, as proposed by Hesse and Sten- 
house. He further examines its behaviour with hydro¬ 
chloric, nitric, and sulphuric acids ; with bromine; with a 
mixture of sulphuric acid and bichromate of potash ; with 
anhydrous phosphoric acid, zinc turnings, chloride of 
acetyl, and anhydrous acetic acid; with alcohol, with 
which, if heated in a closed tube, it yields decarbousnic 
acid, Ci5H3605. The two new accompanying principles 
are zeorin, CI3H220, and sordidin, CigHisOy.- 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the treatment of eases, liquids, and pulverulent 
substances, and in the machinery or apparatus employed therein. 
J. H. Johnson, Lincoln’s Inn Fields, Middlesex. (A communication 
from A. J. Huet and A. E. Geyler, Paris.) February 24, 1875.—No. 
681. This invention relates to the application of centrifugal force for 
bringing into contadt the molecules of various bodies (gaseous, fluid , 
or in a pulverised condition) in order to obtain in a continuous man- 
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ner and in a limited space considerable acting surfaces, and thus to 
facilitate by its acceleration the absorption or the separation of the 
elements composing a mixture of gases, fluids, or pulverulent sub¬ 
stances. 

Improvements in the production of soluble phosphates of lime. 
J. T. Way, Russell Road, Kensington, Middlesex. February 24, 1875. 
—No. 686. This Provisional Specification describes—(1) An impioved 
method of producing chloro-phosphate of lime, a compound of the 
acid phosphate of lime with chloride of calcium. (2) Means of sepa¬ 
rating chloride of calcium from chloro-phosphate of lime, leaving the 
phosphate of lime in a pure or nearly pure state. 

An improved prism for spectroscopic and other purposes. J. Beck, 
Cornhill, London. (A communication from J. W. Queen and Co j 
New York, U.S.A.) February 25, 1875.—No. 6S9. This invention 
consists in the construction of a prism either hollow and filled with 
bisulphide of carbon or other dispersive fluid, or solid of glass or other 
transparent substance in such a manner that the incident ray and the 
mean ray of the emergent pencil shall be in the same right line : that 
is, the adtion of the prism is direct, giving obvious advantages over 
the common form. 

Improvements in the treatment of alunite, or of natural products con¬ 
taining the same, so as to obtain aluminous compounds therefrom. J. 
H. Johnson, Lincoln s Inn Pield, Middlesex. (A communication from 
La Societe Financiere de Paris, Paris.) February 25, 1875.—No. 704. 
The essential points of this invention are—Effecting the production 
of alum from alunite by the employment of a solution of sulphuric 
acid or of alum, or of mixtures of the same, and effecting the separa¬ 
tion of any iron the solution may contain by the addition of potash, or 
of alumina, or alunite. 

Improvements in apparatus and processes for the treatment of auri¬ 
ferous and other ores and metallic compounds. D. G. Fitzgerald, 
Brixton, Surrey. February 26,1875.—No. 713. The invention relates 
to the treatment of ores or oxidisable substances in a converting vessel 
containing nitric acid, or this acid in admixture with other mineral 
acid. By means of a tube communicating with the external atmo¬ 
sphere air is forced or drawn through the mixture of the oxidisable 
substance and acid. Heat may, if necessary, be applied to the mix¬ 
ture contained in the converting vessel, which latter is connected with 
a receiver in which any volatilised acid may be condensed. This re¬ 
ceiver is by preference connected with the lower portion of the con¬ 
verting vessel in such a manner that the condensed acid may be 
allowed to flow back into the latter. The receiver is connected with 
three or more Woolfe’s bottles or other equivalent vessel, respectively 
containg substances by which the vapours, such as nitrous acid, per¬ 
oxide of nitrogen, which have escaped condensation in the receiver 
may be absorbed. 

An improved method of and apparatus for simultaneously disinfecting, 
deodorising, disintegrating, and desiccating animal and vegetable 
matter for fertilising purposes. J. Cox, Great Grimsby, Lincoln. 
February 26, 1875.—No. 723- According to my invention the matters 
or substances to be treated are agitated by peculiarly constructed 
knives or stirrers borne on a shaft in a closed cylinder, into which 
deodorising agents, together with steam and hot air, are injected. 

Improved means for discharging calcined ores from the furnace, or 
crushed ores from other sources, and for washing and separating such 
ores. J. Hall, Chacewater, Cornwall. February 27, 1875.—No. 731. 
The calcined ore falling from the furnace is first sifted, and the finer 
portions conducted through a tube by means of a screw conveyor into 
a wetting-chamber, where it is cooled by a stream of water. The 
mixture of ore and water next passes to a separator, the fine ore being 
conducted to the buddle, and the larger portions to be re-stamped, as 
are also the lumps rejected in the first sifting. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Urine, &c.—Can any reader state reliably the average number of 
ounces of urine and number of ounces of fasces voided daily per head 
of the population; also the percentage of nitrogen and of phosphorus 
or phosphoric acid in each ? If so, he would much oblige.—Artificial 
Guano. 

MEETINGS FOR THE WEEK. 

Monday, 5th.—Royal Institution, 2. General Monthly Meeting. 
Tuesday, 6th. Royal Institution^. “Wheatstone’s Discoveries,” 

by Prof. W. G. Adams. 
- Zoological, 8.30. 

Wednesday, 7th.—Geological, 8. 
- Microscopical, 8. 

Thursday, 8th.—Royal Institution, 3. “On Voltaic Electricity ” 
by Prof. Tyndall, D.C.L., LL.D., F.R.S. 

Friday, 9th.—Royal Institution. Weekly Meeting, 8. 9. “On the 
Parallel Roads of Glen Roy,” by Prof. Tyndall. 
(Close of the Season). 

—— Astronomical, 8. 
- Quekett Microscopical Club, 8. 
- Anthropological, 8. 

Saturday, 10th.—Royal Institution, 3. “On King Arthur’s Place in 
English Literature,” by Prof. Morley. 

- Physical, 3. 

Chemical News, 
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TO CORRESPONDENTS. 

D. C. L.—Your question respecting valonia is only suitable for our 
advertisement columns. 

W. S. C.—Consult Richardson and Watt’s “Chemical Technology.’ ’ 
Papers on the subject have also appeared in this Journal. 

V. Cavcll. The method is given in all text-books devoted to organic 
chemistry. You can purchase a small quantity at any wholesale 
ehemist’s. 

W. Pakemail, H. Cant.—Apply to Asher and Co., Bedford Street, 
Covent Garden, or any foreign bookseller. 

H. C. F.—Your suggestion has aheady been carried out by the 
Council of the Chemical Society. 

New Edition, in small 8vo., with 66 Woodcuts, priciT6s7~ 

A IR AND ITS RELATIONS TO LIFE, 
the substance of a Course of Lectures delivered at the Royal 

Institution of Great Britain in 1874, with some Additions. By Walter 
Noel Hartley, F.C.S., Demonstrator of Chemistry at King’s Col¬ 
lege, London. Second Edition, revised. 

“Written in ordinary language, and in a very clear style, this book 
contains an account ol all that has been done in the way of scientific 
research on the relation of air to life.”—Nature. 

We recommend this volume to all who are desirous of being cor- 
rectly informed on the chemical, and to some extent the physical, 
conditions of the atmosphere in which we \wo.”—Athenceum. 
__London: LONGMANS and CO. 

Now ready, demy 8vo., price 3s. 6d. 

'T'ABLES forming an APPENDIX to PROF. 
DITTMAR’S MANUAL OF QUALITATIVE CHEMICAL 

ANALYSIS. 

Edinburgh : EDMONSTON and DOUGLAS, 88, Princes Street. 
London: HAMILTON, ADAMS, and CO., 32, Paternoster Row. 

THE TEXTILE COLOURIST: Edited by 
Charles O’Neill, F.C.S. 

Price 2S. 6d. Monthly. 

CONTENTS OF No. VI.—JUNE, 1876. 
EffeCt of Chemical Treatments upon the Tensile Strength of 

Cotton, by Charles O’Neill, F.C.S.—Materials for a History of 
Textile Colouring (No. 2)—Researches upon the Relation of the 
different Colouring Matters of Madder to one another, and the part 
they take in Dyeing, by M. A. Rosenstiehl — Upon India-rubber 
Coated Bowls for Machine Printing—Upon the Method of Trans¬ 
ferring Designs to Copper, by M. G. Witz—Steam Blue from Indigo- 
Critical and Historical Notes concerning the Production of Adrianople 
or Turkey Red, and the Theory of this Colour, by Theodore Chateau 
(continued)—Abridgments of Complete Specifications of Patents 
Recently Published—British and Foreign Patents, from the Commis¬ 
sioners of Patents Journal, April 21 to May 23,1876, inclusive. 

Manchester: PALMER & HOWE, London: Simpkin & Co. 

UNIVERSITY COLLEGE, BRISTOL. 

he Council are about to appoint the followin°- 
Professors and Lecturers :— 

1. Professor of Chemistry. 
2. Professor of Modern History and Literature. 
3. Lecturer in Mathematics and Applied Mechanics. 
4. Lecturer in Experimental Physics. 
5. LeCturer in Political Economy. 
6. LeCturer in Classical History and Literature. 
The Stipend of the two Professors will be £300 per annum each 

with a proportion of Students’ Fees. The Council guarantee a 
minimum emolument of £400 per annum. 

The appointments of Lecturers are temporary, the engagement 
lasting only from October, 1876, until the end of April, 1877 Each 
Leaurer will receive an Honorarium of £150, and Half the Students’ 
Fees. 

The latest day for sending in Applications is June 23rd. 
Further particulars may be obtained from the Secretary. 

By order of the Council, 
EDWARD STOCK, M.R.C.S. Eng., 

Secretary. 
Temporary Office, Shannon Court, 

J une 1st, 1876. 

DERNERS COLLEGE of CHEMISTRYE- 
EXPERIMENTAL MILITARY and NAVAL SCIENCES 

under the direaion of Professor E. V. GARDNER, F.E.S. &c ’ 
of the late Royal Polytechnic Institution and the Royal Naval College’. 

The Laboratory and Class Rooms are open from n to 5 a.m. and* 
from 7 to 10 p.m. daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c.,conducted. 
For prospectus, &c..apply to Prof. E V.G.,44, Berners-street, W 

Mawson and Swan are now able to supply 
CROOKES’S RADIOMETER at 25s; 

11 and 15, Mosley Street, Newcastle-on-Tyne. 
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CHEMICAL NEWS, acid and the one generally accompanying it, which we 
have lately observed for the first time. 

Vol. XXXII. No. S63. 

ON SOME ISOMERIDES OF ALIZARIN.* 

By EDWARD SCHUNCK, Ph.D., F.R.S., and 

HERMANN ROEMER, Ph.D. 

Considering the importance of everything connected with 
the history of alizarin, we have been induced to undertake 
the study of such of the isomerides of that body as we 
have been able to obtain. These isomerides are interest¬ 
ing from a theoretical point of view, as presenting a 
problem with regard to internal constitution which has 
not yet been solved, and technically some of them are 
interesting as they occur along with artificial alizarin and 
not being available for tinctorial purposes are the source 
of loss to the manufacturer. The isomerides of alizarin 
fiitherto observed are the following:_ 

1. Pur pur ox an thin, a body first obtained by Schiitzen- 
berger from commercial purpurin, and afterwards prepared 
artificially by the aCtion of reducing agents on purpurin. 
It crystallises in yellow needles, soluble in alkalies with 
a blood-red colour. 

2. Isoalizarin, a substance derived from madder and 
described by Rochleder, having properties very similar to 
those of purpuroxanthin, and perhaps identical with it. 

3. Frangulic Acid, a substance also very similar to 
purpuroxanthin, obtained by Faust by the decomposition 
of frangulin, a constituent of the bark of Rhamnus 
frangula. 

4* Anthraflavic Acid or Anthraflavin, a body accom¬ 
panying artificial alizarin, first described by one of the 
authors in a paper read before this Society,f and subse¬ 
quently examined by Mr. Perkin. Its isomerism with 
alizarin was established by Mr. Perkin, who was the first 
to obtain it in a state of perfect purity. It is easily 
distinguished by the colour of its alkaline solution, which 
is yellow. 

5* Anthraflavon, a product obtained by the aCtion of 
diluted sulphuric acid on oxybenzoic acid. We have not 
yet had an opportunity of preparing and examining this 
body, but on reading the description of it given by its 
discoveiers, Barth and Sennhofer, it is evident that it 
bears a strong resemblance to the preceding. 

6. Quinazarin, obtained by Baeyer, by the aCtion of 
phthalic acid on hydroquinon. Of all the isomerides it 
most resembles alizarin itself. Its alkaline solutions have 
the same violet colour as those of alizarin, and it dyes 
mordants, while the other isomerides have no tinctorial 
properties. 

7. Chrysazin, a body formed by the aCtion of nitrous 
acid on hydrochrysammide, and carefully examined by its 
discoverer, Liebermann. By the aCtion on it of strong 
nitric acid it yields chrysammic acid, the nitro acid first 
obtained from aloes by one of the authors many years a^o. 

To these we have now to add— 
8. Isoantliraflavin, a substance accompanying artificial 

alizarin, generally found along with anthraflavin in the 
commercial product, and which we shall describe presently. 

Chrysophamc Acid, the crystalline colouring matter of 
rhubarb, which at one time occupied a place in the list, 
has been erased, since it has been shown by Liebermann 
that it is in reality a homologue of alizarin, having the 
formula CI5HI0O4, and is derived, not from anthracen, 
but from a methylanthracen. 

We piopose in this paper to give an account of some 
experiments on two of these isomerides, viz., anthraflavic 

So*cittyPaPer read bef°re thC Manchester Literary and Philosophical 

+ “ Memoirs,” 3rd series, vol. v. p. 227. 

Anthraflavic Acid or Anthraflavin. 

We have little to add to the description of this substance 
given in the paper above referred to. Its melting-point is 
above 330° C. It is less soluble in glacial acetic acid 
than in alcohol. The analysis of a carefully purified 
specimen of the substance gave numbers agreeing exactly 
with the formula CI4Hs04, and confirming the results 
obtained by Perkin. The barium salt, which has been 
previously described, loses, when dried over sulphuric 
acid, a considerable quantity of water, becoming at the 
same time much lighter in colour. On being now heated 
at a temperature of 150° to 180° C. it loses two molecules 
o water, and the dried salt has a composition correspond¬ 
ing with the formula CI4H6Ba04. Our results do not 
quite agree with those of Perkin, who found the formula 
of the salt dried at 1800 to be 2CI4H6Ba04,H20. 

ctrabromanthr aflavin, CI4H4Br404, is prepared by 
adding bromine in excess to an alcoholic solution of the 
substance. It crystallises in yellow needles, which are 
almost insoluble in the usual menstrua, such as alcohol, 
benzol, and glacial acetic acid. 

Nitro anthraflavic Acid, a body already referred to in 
the paper of 1871, is prepared by dissolving anthraflavin 
in fuming nitric acid, and after allowing to stand for some 
time, adding water, which precipitates the nitro acid as a 
hght yellow crystalline powder. It is obtained on spon¬ 
taneous evaporation of its alcoholic solution in large well- 
defined rhombic crystals of a deep yellow colour, the 
composition of which is expressed by the formula 
Li4ri4(N02)404. Most of the salts, such as the 
potassium, sodium, magnesium, barium, silver, and 
mercury salts, are soluble in boiling water, and crystallise 
in lustrous needles, varying in colour from light yellow to 
brownish red. By redu&ion with tin and hydrochloric 
acid the nitro acid yields a dark blue powder, which is 
almost insoluble in alcohol, glacial acetic acid, &c., but 
dissolves in caustic alkalies with a fine violet colour like 
that of alkaline solutions of alizarin. 

Diacetylanthraflavin has already been described by 
Perkin. We found its melting-point to be at 2270 C. 

Die thy l anthraflavin, CI4H6(CH5)204, was prepared by 
heating a mixture of anthraflavin, caustic soda, iodide of 
ethyl, and a little alcohol in sealed tubes to 120°, and 
crystallising the product from boiling alcohol. It crys¬ 
tallises in light yellow needles, which are soluble in 
benzol and glacial acetic acid, but insoluble in water. It 
fuses at 232y. The fused substance on cooling is con¬ 
verted into a mass of prismatic crystals. The speCtrum 
of the solution in concentrated sulphuric acid, which is 
red, shows a well-defined absorption band between the 
green and blue. 

. Dimethylanthraflavin, the preparation of which is 
similar to that of the preceding, has almost the same pro¬ 
perties as the ethyl compound. It fuses at 2470 to 248°. 

Isoantliraflavin. 

This isomeride of alizarin was prepared from a by-pro- 
dudt of the manufacture of alizarin supplied to us some 
time ago by Mr. Perkin, and which, according to the 
latter, had been obtained by treating the crude alizarin 
with lime-water, filtering and precipitating the red extradt 
with acid.. The product was treated with dilute caustic 
soda lye, in order to separate some anthraquinon. The 
filtrate gave with hydrochloric acid a yellow gelatinous 
precipitate, which was filtered off and treated with cold 
baryta water, until nothing more dissolved. The residue 
left undissolved after this treatment consisted of barium 
anthraflavate, and was employed for the preparation of 
anthraflavin. he blood-red solution was mixed with 
hydrochloric acid, which gave a yellow precipitate con¬ 
sisting of isoanthraflavin. This was purified by repeated 

* Journ. Chern. Soc., xxvi., p. 20. 
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crystallisation from boiling alcohol, and was obtained in 
long yellow crystalline needles. Sometimes it yielded 
golden yellow lustrous scales, but these on re-crystallisa¬ 
tion always gave needles. These needles, after drying 
over sulphuric acid, still contain 1 molecule of water of 
crystallisation, which is driven off by heating to 120°. 
The dried substance has a composition agreeing with the 
formula CI4Hs04, five analyses giving as a mean C 6979, 
H 3*65, the calculated amounts being C yo'oo, H 3’33. The 
properties of isoanthraflavin resemble those of anthraflavin. 
It melts at a temperature above 330°. When slowly 
heated between watch-glasses it yields a sublimate con¬ 
sisting of lustrous bright yellow needles and plates. It is 
a little more soluble in boiling water than anthraflavin. 
It dissolves easily in boiling alcohol and in hot concen¬ 
trated sulphuric acid, but is almost insoluble in benzol 
and chloroform. It imparts no colour whatever to mor¬ 
dants and differs in this resped very widely from alizarin. 
It may be easily distinguished from anthraflavin by the 
colour of its alkaline solutions, which is distinctly red, 
while the colour of anthraflavin solutions is deep yellow, 
or when concentrated reddish yellow. In concentrated 
sulphuric acid isoanthraflavin dissolves with a cherry-red, 
anthraflavin with a yellow colour. The two substances 
may also be readily distinguished by their behaviour 
towards lime and baryta water, in which isoanthraflavin 
dissolves easily in the cold, yielding red solutions. 
Anthraflavin, on the other hand, is almost insoluble in 
cold baryta water, and only dissolves on boiling, while in 
lime water it is almost insoluble at all temperatures. 
Isoanthraflavin in most of its properties approaches 
purpuroxanthin even more closely than it does to anthra¬ 
flavin ; but having prepared a specimen of purpuroxanthin 
according to Schiitzenberger’s process, we are enabled to 
assert positively that the two bodies are not identical. 
One of the characteristic properties of purpuroxanthin is 
that it yields phthalic by oxidation with nitric acid, 
whereas isoanthraflavin gives with nitric acid a nitro-sub- 
stitution product. 

The barium compound of isoanthraflavin can be made 
to crystallise (though not without some difficulty) in dark 
red needles resembling barium anthraflavate. It contains 
water of crystallisation, which it loses on being heated to 
150°. The composition of the dry salt corresponds with 
the formula CI4H6Ba04. 

Tctrabromisoanthraflavin, CI4H4Br404, is prepared in 
the same way as tetrabromanthraflavin. It crystallises in 
yellow needles, soluble in boiling alcohol and in glacial 
acetic acid. 

Diacetylisoanthraflavin, Ci4H6(C2H30)204,was obtained 
by the adion of acetic anhydride on isoanthraflavin at 
1600 to 1800. It crystallises in light yellow microscopic 
needles, which are soluble in alcohol and more easily 
soluble in glacial acetic acid. At 1750 it commences to 
soften, and at about 190° it fuses completely. It is de¬ 
composed by alcoholic potash solution. 

Dietliylisoanthraflavin, CI4H6(C2H5)204, was prepared 
in the same way as diethylanthraflavin, which it closely 
resembles. It crystallises from alcohol in long light 
yellow shining needles, soluble in alcohol and ether, more 
soluble in glacial acetic acid and benzol. It fuses at 1930 
to 194°. It dissolves in concentrated sulphuric acid, 
forming a purple solution, the spedrum of which shows 
two ill-defined absorption bands, one in the yellow the 
other in the green. 

Isoanthraflavin gives, with fuming nitric acid, a nitro- 
substitution produd similar in its appearance and general 
properties to nitro-anthraflavic acid, but we have been 
unable from want of material to examine it minutely. 

We will conclude with a few remarks on the adion of 
caustic alkalies on anthraflavin and isoanthraflavin. On 
a former occasion it was stated by one of us that anthra¬ 
flavin yields by the adtion of fusing hydrate of potash 
alizarin, and it was this supposed convertibility into 
alizarin which led Liebermann and others to the conclusion 
that anthraflavin was identical with monoxyanthraquinon 

We are now in a position to assert with confidence tha1 
the produdt of the adtion of alkalies is not alizarin. On 
repeating the experiment on a larger scale by fusing the 
substance with caustic potash in a silver basin we 
obtained a substance which, after being freed from impuri¬ 
ties crystallised from alcohol in orange-coloured needles 
strongly resembling, but certainly not identical with, 
alizarin. On heating it yields a sublimate in needles very 
similar to sublimed alizarin. The solution in alkalies is, 
however, devoid of the violet tint characteristic of alizarin, 
and on dilution appears distinctly red. The spectrum of 
the solution shows two absorption bands similar to those 
of alizarin solution, but these bands, according to the 
determination kindly undertaken for us by Dr. Schuster, 
lie further away from the red end than the bands of 
alizaiin. It appears probable that this body may turn out 
to be an isomeride of purpurin, resembling Mr. Perkin’s 
anthrapurpurin. Isoanthraflavin when treated in the 
same way yields a body which has most of the properties 
of anthrapurpurin, though it seems to crystallise more 
readily and in longer needles than the latter substance 
does, according to Mr. Perkin’s account. We are at 
present engaged in the investigation of these products. 

ON THE CLASSIFICATION OF THE 

CYANOGEN COMPOUNDS. 

By SYDNEY LUPTON, M.A. 

(Concluded from page 225). 

According to Schorlemmer and others, when a ferric 
salt is added to potassium ferrocyanide a deep blue pre¬ 
cipitate, CyI2Fe2(Fe)2VI K2, is formed, which is insoluble 
in salt solutions, but soluble in water. On dissolving this 
precipitate in water, and adding a ferrous salt, a blue pre¬ 
cipitate, CyI2Fe2(Fe2)Fe, falls, which is the chief consti¬ 
tuent of Prussian blue. Turnbull’s blue is supposed, when 
pure, to have the same composition ; the ferricyanide oxi¬ 
dising the ferrous to ferric salt, and being itself simulta¬ 
neously reduced to ferrocyanide. 

But it is stated, on the other hand, that when common 
Prussian blue is treated with solution of potash it breaks 
up with formation of potassium ferrocyanide and ferric 
oxide. When Turnbull’s blue is treated in the same 
manner it also yields potassium ferrocyanide, but magnetic 
oxide of iron. 

Cyanides of Unknown Condensation, (Cy»)«. 
Cy», para-cyanogen. 
Cy»(OH)«, cyamelide. 

We have as yet no means of determining n in these ca ses 
Jacobsen and Emmerling consider para-cyanogen to be 
(Cy4). It is possible that n in each of these cases is one, 
the difference from cyanogen and cyanic or cyanilic acid 
being caused by the different modes of combination of the 
self-saturated affinities of the nitrogen. 

We should exped from our classification to find many 
analogies between the cyanides composing our first class 
and the chlorides, bromides, and iodides : thus we have— 

CyH CyCy CyOH CyCH3 
C1H CyCl ClOH CICH3 
BrH CyBr BrOH BrCH3 
IH Cyl IOH (?) ICH3 

While we should exped analogies between the cyanides 
composing our second class and the oxides, sulphides, and 
selenides; thus we have— 

Cy2(OH)2 Cy2S Cv2Cl2 (?) Cy2KAg 
S(OH)2 SS OCl2 OKH 

SC12 SKH 

We may also compare one or two other cyanides with 
well known oxides—Pelouze’s cyanide of iron, CysFe3, 
with magnetic oxide of iron ; ferric cyanide, Cv6Fe2, with 
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ferric oxide; and cyanide of zinc and potassium, Cy4ZnK2, 
with oxide of lead and silver, 02PbAg2. 

Several cases of similarity between cyanogen and 
chlorine may be brought forward besides those adduced 
by Mr. Skey. 

Let us first consider the direft combination of each of 
the three bodies with potassium :— 

K2+Cy2 = 2KCy 
K2 + C12 =2KC1 
K2 -j- 202 = k2o4. 

No one has yet been able to form K20 by this reaction, 
but of course it is possible to form lower oxides than K204 
at lower temperatures. 

Next take the diredl combination with hydrogen :— 

H2 + Cy2 = 2HCy 
H2 + C12 = 2HC1 

2H2 -f- 02 = 2ll20. 

235 
for example, is insoluble in water but soluble in potassium 
cyanide, zinc oxide is insoluble in water but soluble in 
potassium hydrate. But, on the other hand, cuprous 
chloride is insoluble in water but soluble in potassium or 
ammonium chlorides ; silver chloride is insoluble in water, 
but soluble to a slight extent in sodium chloride. 

Lastly, Mr. Skey draws a parallel between chlorine and 
sulpho-cyanogen, which I fear the fadts of the case hardly 
bear out; they agree I admit in one very important par¬ 
ticular each is a monad, but I think the resemblance 
goes no further. 

In conclusion, I must apologise that want of space com¬ 
pels me to leave out graphic formulae and references, and 
venture to express a hope that another paper from the pen 
of Mr. Skey may help to clear away the many difficul.ies 
which still stand in the way of a satisfactory classification 
of the cyanogen compounds. 

In the first two cases the combination takes places with¬ 
out condensation, in the third case there is a condensation 
of one-third. 

Potassium cyanide may be diredtly oxidised by lead 
oxide and hydrogen cyanate thus procured, hydrogen 
chloride is diredtly oxidised by potassium permanganate, 
and water may be indirectly oxidised— 

HCy-f 0 = CyOH 
HC1 + 0 = C10H 
H20 + 0 = 02H2. 

In the first two cases the oxidised body possesses acid 
properties ; hydrogen dioxide is certainly not an acid. 

If the three bodies, ozone being used for oxygen, be 
passed into a solution of potash in water— 

Cy2 + 2HK0 = H20-f KCy-f-KCyO 
C12+2HK0 = H20 + KC1 + KC10 
03 + 2HK0 = H20 + o2 + k2o2. 

The first two reactions are evidently very similar, and differ 
entirely from the last one. 

Let us now briefly examine the arguments'which Mr. 
Skey brings forward in support of his views. Leaving out 
the acidity of prussic acid, the evidence for which is 
doubted by Mr. Skey, I pass to the alkalinity of potassium 
cyanide. This argument cuts both ways, for if KC1 is 
neutral to litmus so is K20, and HKCy2, the true ana¬ 
logue of HKO, has not yet been formed with certainty. 

With regard to the cyanides and chlorides of the heavy 
metals, I would advance with due deference that there is 
a very strong similarity, though in many cases no cor¬ 
responding salts are known in the other senes. Thus, 
taking the potassio-platinum compounds, we have — 

K2PtCl4 analogous to K2PtCy4 

>» *> K4Pt2CyIO 
K2PtCl6 

99 
Ji 

We have as yet no chlorides analogous to the platini- 
cyanides, but, leaving out of consideration the perhaps 
doubtful BaPtCy6, we have K2PtCy4Cl2, and all the other 
metals of the platinum group form cyanides exactly analo¬ 
gous to K2PtCl6. 

Further, I quite agree with Mr. Skey that cyanic is not 
analogous to chloric acid, but it is analogous to hypo- 
chlorous acid. Unfortunately, our knowledge of the 
hypochlorites is too limited to form a satisfactory basis for 
an argument. We have, in the present state of our ex¬ 
perimental knowledge, certainly no right to formulate 
prussic acid as Cy2H2 : the vapour density found by Gay- 
Lussac was 0-947, which closely agrees with 0-940=5, that 
required by the formula HCy. 

1 he question of the relative solubility of the cyanides, 
oxides, and chlorides is too large a subject for me to enter 
upon at the conclusion of a long paper, but I might ven¬ 
ture to suggest, in the first place, that such a reason is far 
too slight to justify us in making so important a change ; 
and, secondly, that the evidence by no means lies entirely 
on the side so ably advocated by Mr. Skey. Silver cyanide, 

NOTE ON WATER ANALYSIS. 

By SIDNEY W. RICH. 

In the ammonia process of water analysis, when we deal 
with a tolerably good water, the error of observation due to 
the limited number of shades that may be discriminated by 
the eye is unnecessarily multiplied by the three or four separ¬ 
ate comparisons of the distillates for albuminoid ammonia. 
Again, many waters will continue to yield ammonia until 
the concents of the retort have been boiled to nearly dry¬ 
ness; in point of faCt, in such waters the organic matter is 
of such a kind that, although its ammonia may perhaps 
be eliminated by boiling with alkaline permanganate, the 
time allowed before the whole of the water shall have 
been boiled away is insufficient for such decomposition. 

In the first instance mentioned above I find a very 
sharp reading may be obtained by concentration of the 
distillate, and in the second a slightly increased quantity 
of ammonia may be obtained by prolonged boiline, 
although, in nearly all cases, a definite cessation of the 
elimination of ammonia is at length reached. In either 
case I find that the objedt in view may be conveniently 
attained by returning a portion of the distillate to the 
contents of the retort and then re-distilling. 

It has been my practice to carry the distillation out as 
follows :—As recommended by Wanklyn, I employ 
500 c.c. of the water and distil first 50 c.c. and a further 
150 c.c. for “free” ammonia; I then add the alkaline 
permanganate, and distil a first quantity of 50 c.c., and a 
further quantity of 150 c.c. The first 50 c.c. conta :n the 
larger proportion of the albuminoid ammonia, and may be 
at once Nesslerised; the second quantity of 150 c.c. is 
returned to the retort, and re-distilled until 50 c.c. have 
come over, which quantity is Nesslerised ; the distillation 
is continued and the next 50 c.c. tested, but it will 
generally be found to contain less than one-hundredth of 
a milligrm. of ammonia. In very good waters which 
require to be compared it is useful to return the whole of 
the 200 c.c. of distillate to the retort after the addition of 
alkaline permanganate, and re-distil so as to get the whole 
of the albuminoid ammonia into the one quantity of 50 c.c. 
In very bad waters there is an advantage in the prolonged 
boiling, but the distillate will, in many cases, contain too 
much ammonia to allow of Nesslerising; it must accord¬ 
ingly be diluted with distilled water free from ammonia. 
This little modification, as I believe, of the general prac¬ 
tice will also be found useful where circumstances render 
it necessary to perform the analysis on an unusually 
small quantity of water. In such cases I do not discrim¬ 
inate between “ free ” and “ albuminoid ” ammonia, but 
distil at once with alkaline permanganate, return the 
whole distillate to the retort, and re-distil 50 c.c. By this 
means 100 c.c. will quite suffice for an analysis; indeed it 
is a question whether the smaller quantity is not the 
better in skilful hands. 



236 Development of the Chemical Arts. f Chemical News, 
\ June 9,1876. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

Preservation of Ice. By Dr. H. Meidinger. 

(Continued from p. 225.) 

In breweries ice is still universally stored in walled pits, 
which are placed near the store cellars, and keep the 
latter cool. In Dreher’s establishment the cellars occupy 
113 cubic fathoms = 771-05 cubic metres, serving to store 
3600 to 3800 eimer of beer = 2038 to 2151 hectolitres, and 
the adjoining ice pit contains 65 cubic fathoms (413*52 
cubic metres) holding about 6510 cwts. (368-466 kilos.). 
The ice pits have the defect of being costly in construc¬ 
tion and uncertain in their action. If ground water flows 
in over the floor, the ice melts rapidly/ Where ice is 
stored up for sale in large quantities it is better to con¬ 
struct ice houses above ground, after the American plan, 
consisting essentially of double walls of wood with an 
interval of at least 0-3 filled with some bad conductor of 
heat, such as sawdust, chaff, loose peat, &c., in a dry 
state. Thus, the North German Ice Works at Berlin had, 
in 1871, an ice house 180 metres long, 24 wide, and 
10 high, for the storage of 600,000 cwts. of ice. Such ice 
houses are cheaper than the subterranean ice pits, more 
convenient in use, and preserve the ice better, if only the 
layer of non-conducting matter is thick enough. The 
authorf has treated this subject at length elsewhere. 
Every season new methods of preserving ice are announced 
in the papers. None of these are at all novel in principle ; 
they depend upon causing a heap of ice to freeze together’ 
if possible, and then covering it with a bad conductor of 
heat, such as straw, moss, &c. This is in the south of 
Germany but an unsatisfactory method ; far in the north, 
especially in Russia, it may succeed. Such coverings, 
further, are very perishable. A cheap and effective ice 
house on a small scale can only be made in our latitude 
by preparing two cubic boxes, the inner measuring not 
less than 2 metres with an interval of at least £ metre 
between it and the exterior box in every direction. This 
interval is not left void, but filled with chaff, chopped 
straw, dry spent tanner’s bark. The only entrance is a 
door of the same thickness as the sides. According to 
calculation in a well-made ice house of this construction 
the ice scarcely melts in a year at the distance of 
15 centimetres from the walls. To divide the interval 
between the double sides into several compartments 
alternately filled with a bad conductor and left empty—as 
occasionally recommended—is decidedly irrational, being 
more costly and less effective than a single well-filled 
broad interval. The air, though the worst conduftor of 
heat, yet if it can move freely in a given space, rapidly 
transfers heat from a warmer to a colder surface. It is 
sometimes recommended, and even attempted, to improve 
a bad ice house by throwing a quantity of salt upon the 
ice. The author has shownj that this is a very irrational 
procedure, since, although the cold may be increased to 
the senses, a considerable loss of ice ensues, the access of 
heat to the ice pit being accelerated by the augmented 
difference in temperature. 

The preservation of ice is not only important on the 
large scale, but it is of consequence on the small scale in 
domestic operations. Food is to be kept cold and thus 
preserved from decay, or ice is to be used diredtly for 
cooling purposes. For this purpose closed boxes are 
employed under the name of ice cupboards or ice chests. 
1 he theory of these contrivances has been examined by 
the author.|| The ice closets are cupboards with double 
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ides, the interval filled with chaff, &c., and the insides 
carefully lined with sheet zinc. The interval between the 
sides is often too small. According to the author’s 
experiments, the entire breadth of the double side should 
not be less than 10 centimetres if the ice is to be preserved 
from rapid melting and a temperature of say 40 C. is to be 
maintained within. It is also preferable to place the ice 
in the entire upper third of the closet so that the lower 
two-thirds remain at liberty for food, &c. The entire 
cover is then made to open. The ice can then be easily 
taken out in pieces, and the whole lower space is equally 
cold, whilst if the ice is placed in a lateral compartment, 
as soon as it melts only the lowest part of the closet is 
thoroughly cooled. 

(To be continued) 

ON THE ACTION OF MAGNESIUM ON SOME 

METALLIC SALTS. 

By SERGIUS KERN, St. Petersburg. 

Some further experiments have been made referring to the 
adtion of magnesium on aqueous solutions of metallic 
salts (Chemical News, vol. xxxii., p. 309; vol. xxxiii., 
p. 112). 

1. In a saturated solution of manganous chloride, after 
about six or eight hours, magnesium yields mangano- 
manganic oxide. Hydrogen is freely evolved. The 
Mn304 is formed during this reaction as follows:— 

3MnCl2+3Mg+3H20 = 3Mn04-3MgCl24-3H2. 
But the manganous oxide is quickly oxidised by the water, 
and is transformed into Mn304 by the following reaction:— 

3Mn0 + 3H20 = Mn304 + 3H2. 

2. A salt of uranium was also decomposed by mag¬ 
nesium, viz., the nitrate. In some hours the metal was 
covered by a yellow insoluble powder, which is formed by 
the reaction— 

U r022N03 + Mg+ H20 = Ur02.0 + Mg2N03 + H2. 

Thus during this reaction uranic oxide is formed. 
3. 1 he solution of bichromate of potassium is very 

slowly decomposed by magnesium. The adtion of this 
• metal in this case may be explained by the equation— 

K2Cr207-f- Mg+ H20 = MgCr207+K20 + H2. 

But as the potassium oxide cannot exist in free state 
during this readtion it is quickly transformed by the water 
into potassium hydroxide. 

4. The adtion of magnesium on aluminium salts is very 
feeble. 1 his metal being for many days in contadt with 
aluminium chloride yields a small amount of aluminium 
hydrate (A1203H3). Hydrogen is slowly evolved. 

5. With palladium salts magnesium evolves hydrogen 
freely. Palladium monoxide is formed ; it was also 
observed that palladium is also partly precipitated in the 
metallic state on the magnesium. The precipitated metal 
was found to contain hydrogen ; thus it may be supposed 
that a part of the hydrogen resulting from the decomposi¬ 
tion of water combines with the palladium to form the 
hydrogenated palladium of Debre (Pd2H). 

6. In copper salts magnesium is rapidly covered with 
copper ; very rapid evolution of hydrogen is observed. 
This readtion could be used for the detection of small 
quantities of copper. 

7. In a solution of ammonium chloride hydrogen is 
evolved very rapidly, the solution becomes even frothy. 
A piece of magnesium weighing one centigramme was 
entirely destroyed in twenty-five minutes. The solution 
quickly turns red litmus paper blue. The readtion may 
be represented as follows :— 

4NH3HCl + 2Mg+3H20 = 2MgCl2 + 3NH30 + 5H2+NH3 

But as the compound NH30 ^(hydroxylamin) it a very 
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unstable compound it is quickly decomposed by the 
rea&ion :— 

3NH30 = NH3 + N2 + 3H20. 

With a solution of ammonium nitrate magnesium also 
evolves hydrogen very freely. A piece of magnesium 
weighing 2 centigrammes was destroyed in two hours. 
The solution becomes very caustic owing to the presence 
of ammonia, which is formed exadtly in the same manner 
as when magnesium adts on NH3HC1; the only difference 
is that instead of magnesium chloride magnesium nitrate 
is formed. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, June 1st, 1876. 

Professor Abel, F.R.S., President, in the Chair. 

The minutes of the previous meeting having been con¬ 
firmed, and the donations announced, the names of 
Messrs. T. H. Johnson, O. Hehner, G. C. Thomson, 
H. A. Bernals, W. J. Fuller, and G. Auerbach were read 
for the first time. Messrs. Robert Henry Harland, James 
Edmunds, M.D., Harold Holcroft, C. A. Buckmaster, 
Samuel Hall, Percy C. Gilchrist, and Walter Hibbert 
were duly eledted, after their names had been read the 
third time. 

The first paper, “ On Hemine, Hematine, and a Plios- 
phorised Substance contained in Blood Corpuscles,” by Dr. 
J. L. W. Thudichum and Mr. C. T. Kingzett, was read 
by the latter. The hemine employed was prepared by a 
modification of Wittich’s process, and on examination 
was found to consist of hematine hydrochloride, mixed 
with free hematine and a phosphorised substance analo- 1 
gous to the brain myelines which gave a double salt with 
cadmic chloride of the composition of— 

C76HI64N3P20I4(CdCl2)2. 

After recapitulating Paquelin and Jolly’s researches on 
hematine—who state that it does not contain iron—the 
authors give the results of their experiments made with 
a view to verify this statement. They find, however, that 
the hematine obtained in this manner, instead of being 
free from iron, contained as much as g*8 per cent of the 
metal, the largest amount ever before found in any prepa¬ 
ration of hematine. 

The President having thanked the authors for their 
important and interesting communication,— 

Prof. W. N. Hartley read a paper “ On the Natural 
Carbon Dioxide from Various Sources.” After alluding 
to the examination of the liquids in the cavities of mine¬ 
rals made by Bryson, by Sorby and Butler, the experi¬ 
ments of Vogelsang and Geissler,—who proved that the 
cavities contained carbonic anhydride,—and his own paper 
on the subjedt read a short time ago before the Society, 
the author described the methods he had adopted for ac¬ 
curately determining the critical point of the liquid in 
these cavities, and also an ingenious apparatus for use on 
the stage of the microscope, to enable the operator to as¬ 
certain at once whether the liquid in a cavity was carbonic 

,or n°t by subjecting it to a jet of heated air, a 
Nicol s prism being fixed under the stage to get rid of 
double refraction in quartz and similar crystals. The 
author gives a table of the critical point as determined in 
cavities in fifteen minerals, including topaz, sapphire, 
tourmaline, beryl, and rock crystal. The critical point is 
not the same in all, but varies slightly in several instances 
from that determined for pure carbonic anhydride, by 
Andrews. These variations the author attributes to the 
presence of nitrogen or of hydrochloric acid, the former 
lowering and the latter raising the critical point. The 
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paper concluded with some suggestions as to the probable 
manner in which these liquid cavities were formed. 

The Chairman said that the hearty manner in which 
the Fellows had recorded their thanks showed how much 
they appreciated Mr. Hartley’s valuable paper. 

Mr. Kingzett then read “ A Note on some Trials of 
Frankland and Armstrong's Combustion Process in Vacuo," 
by Dr. Thudichum and himself. In this paper the authors 
give the details of several combustions made by this 
method, employing, however, cupric oxide prepared from 
the nitrate instead of that made from metallic copper. 
The amount of carbonic anhydride obtained did not in all 
cases accord very closely with that required by theory ; 
the nitrogen determinations, however, were very good. 
As it is generally necessary to make a combustion by the 
ordinary method for determining the hydrogen along with 
the carbon, the authors consider that the vacuum method 
—especially if potassium dichromate and sodium carbonate 
be used as a source of carbonic anhydride to sweep out 
the last traces of nitrogen—surpasses all others in accu¬ 
racy and simplicity for the determination of nitrogen, or 
as a test of the presence of that element. 

Mr. Friswell said he had made experiments in 1871 
with this process in analysing the thallium compound of 
the formula Tl2Pt(CN)4,C03Tl2, the results of which 
were published in the Society’s journal. The chief diffi¬ 
culties he had had to contend with were those of extracting 
the last traces of nitrogen from the tube, and of weighing 
the very small quantities of substance to be analysed 
with sufficient accuracy. 

Mr. W. Thorp said that if, instead of employing the 
cupric oxide made from the nitrate, the author had used 
that prepared from metallic copper, as recommended by 
Frankland and Armstrong, he believed they would have 
obtained better results: he had used the process for 
elementary analyses some two or three dozen times, and 
had not experienced any difficulty. The chief objection 
to its general use was that pointed out by Mr. Friswell, 
namely, the weighing such small quantities of substance. 

Mr. Kingzett replied that he had employed about 
0*020 grm. of substance in his experiments, and had found 
no difficulty in weighing this quantity with sufficient 
accuracy. 

Mr. T. Fairley then gave a short abstract of three 
communications, the first being “ On Peroxides." The 
author finds that acid solutions of hydrogen peroxide 
readily and quickly dissolve finely divided silver, whilst 
a mixture of the peroxide with hydrochloric acid also 
dissolves both gold and platinum. These results help to 
explain the aCtion of finely divided metals on hydrogen 
peroxide in neutral solutions : the oxide of the metal is 
first formed, which, in contact with excess of hydrogen 
peroxide, undergoes double decomposition,— 

Ag20 + H202 = Ag2 + 02+0H2. 

After some observations on the heat of formation of the 
oxygen molecule and of water, the author passed on to 
the preparation of sodium peroxide, of which he exhibited 
a fine specimen. It is prepared by mixing a solution of 
sodium hydrate (10 to 20 per cent) with hydrogen per¬ 
oxide, and precipitating by alcohol, taking care that the 
peroxide is not in excess. The crystals have the formula 
Na202,0H2. On mixing solutions of pure hydrogen per¬ 
oxide and uranium nitrate or acetate, a yellowish white 
precipitate, having the empirical formula U04,20H2, is 
produced. Its rational formula, however, is three times 
this, U30I2,60H2, or U06,2U03,60H2, as is shown by 
the faCl that when treated with an alkaline hydrate ordi¬ 
nary uranic hydrate is left, whilst a salt of peruranic acid 
enters into solution. The author has also succeeded in 
obtaining an anhydrous tetroxide, U04, besides salts of 
peruranic acid. The ammonium compound,— 

U20IO,2NH4,80H2, 

is an orange-yellow precipitate, obtained by adding alcohol 
o a mixture of uranic nitrate, hydrogen peroxide, and 

On Peroxides. 
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ammonia. The sodium salt, U06,2Na20,80H2, is preci¬ 
pitated in golden needles and plates on dissolving uranic 
hydrate or tetroxide in sodium hydrate, adding hydrogen 
peroxide and then a little alcohol. The potassium salt 
was prepared in a somewhat similar manner, but is less 
stable than the sodium and ammonium compounds. 

The second paper was “ On Chromic and Per chromic 
Acids." The author’s attempts to prepare pure salts of 
perchromic acid were without success : by an indirect 
method, however,—namely, observing how much potas¬ 
sium dichromate was necessary to decompose a known 
quantity of hydrogen peroxide acidulated with sulphuric 
acid,—he obtained results which suggest the formula 
CrC>6-30H2 for perchromic acid. 

Mr. Fairley’s third paper, “ On the Estimation of Ni¬ 
trogen,gives the details of a process which combines 
Cloez’s method of making the combination in an iron 
tube with Will and Varrentrap’s soda-lime process. The 
substance is burnt with soda-lime in a wrought-iron tube 
in a current of coal-gas, purified by passing it first over 
heated soda-lime, and then over pumice saturated with 
sulphuric acid. The author has obtained most satisfac¬ 
tory results with the process. 

After the Chairman had thanked the author,— 
The Secretary read a paper by Prof. J. W. Mallet, 

“ On Aluminium Nitride and the Action of Aluminium on 
Sodium Carbonate at a High Temperature.” In order to 
ascertain if aluminium would take up carbon in the same 
way that iron does, a mixture of sodium carbonate with 
excess of metallic aluminium was very strongly heated. 
The desired result was not obtained, however; the pro¬ 
duct—which was a dark grey sintered mass mixed with 
nnaltered aluminium—contained, besides carbon, small 
crystals of aluminium hard enough to scratch topaz. On 
the surface of the aluminium regulus were little crystalline 
patches of a yellow colour. This substance, of which 
the quantity was but small, was found on examination to 
be aluminium nitride, A12N2. Acids attack it rapidly if 
concentrated, slowly if dilute. 

The last paper, by Prof. Tuson and Mr. E. Neison, was 
“ On the Estimation of Mercury.” The method is founded 
on Hannay’s process for the estimation of mercuric 
chloride, which has been extended by the authors so as to 
include all the salts of mercury. The addition of ammo¬ 
nia or an ammonium salt to an alkaline solution of the 
mercuric salt produces an opalescent white precipitate, 
which is re-dissolved on adding a standard solution of 
potassium cyanide, the end of the operation being very 
readily ascertained by the extinction of a peculiar blue 
opalescence that the solution previously possesses. The 
accuracy of the process is such that if the amount of 
mercury is large it can be determined to within o'oz per 
cent, whilst even with a few milligrammes it can be esti¬ 
mated to o-2 per cent. The paper contains an investiga¬ 
tion of the influence of other salts on the sensitiveness of 
the process, and concludes with the analysis of a number 
of mercuric salts, including the nitrate, sulphate, acetate, 
citrate, oxalate, sebate, &c. 

The Chairman, having thanked the author, adjourned 
the meeting until Thursday, June 15th, for which the fol¬ 
lowing papers are announced:—1. “Chemical Studies,” 
by Prof. Dewar. 2. “ Researches on the Reduction of 
Nitric Acid, and on the Oxides of Nitrogen : Part I.-—On 
the Gases Evolved by the Adtion of Metals on Nitric 
Acid,” by Dr. H. E. Armstrong and Mr. Ackworth. 
3. “ The Composition and Formula of an Alkaloid from 
Jaborandi,” by Mr. C. T. Kingzett. 4. “The Simul¬ 
taneous Adtion of Iodine and Aluminium on Ether and 
Compound Ethers,” by Dr. J. H. Gladstone and Mr. A. 
Tribe. 5* * On Compounds of Antimony Pentachloride 
with Alcohols and with Ethers,” by Mr. W. C. Williams. 
6. “ On the Volatility of Barium, Strontium, and Calcium,” 
by Prof. J. W. Mallet. And 7. “ Note on the Adlicn of 
Potassium Pyrogallate on Nitric Oxide,” by Dr. W. J. 
Russell and Mr. Lapraich. 
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NOTICES OF BOOKS. ~ 

Notes on the Practical Chemistry of the Non-Metallic 
Elements and their Compounds. By William Procter, 

M.D., F.C.S., Ledturer on Chemistry at St. Peter’s 
School, York. London : Simpkin, Marshall, and Co. 

Although the author, in his preface, states that he has 
found the want of a text-book on the non-metallic 
elements, we are at a loss to discover any special advan¬ 
tage possessed by the work under notice, as there appears 
to be little or no originality in its arrangement, and the 
information is merely that which is to be found in dozens 
of other text-books, if we except some rather startling 
statements which are in opposition to general experience 
or the accepted principles of chemistry. Thus, on page 12, 
we are told that “ the combination of the two suffocating 
gases, ammonia and chlorine, produce (sic) the white, 
solid, inodorous, sal ammoniac,” and the same statement 
is substantially repeated on page 14. On the next page 
it is stated that “ if lead sulphide be heated, the combina¬ 
tion between the lead and sulphur is broken up, the latter 
being volatilised and the former left.” On page 70, a 
solution of cupric sulphate in ammonia is stated to 
dissolve carbonic oxide, and further on the formation and 
decomposition of phosgene gas is said to be valuable as 
“ a test for CO united with other gases. The paragraph 
referring to phosgene is one of a section on olefiant gas, 
which gas is stated to be absorbed by cuprous chloride. 
It is but fair to say that the book contains a good deal of 
information in a small space. The formulae are those in 
favour at South Kensington. At the commencement 
there is a sheet of very roughly executed woodcuts of 
apparatus. 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—The varied, but on the whole favourable, criticism 
elicited by the letters of “ Twig” and myself upon this 
subjedt calls, on some points, for explanation and reply. 

Both your first correspondent and Mr. Warington, who 
are our only adverse critics, agree in their charge against 
us. We are altering the aims of the Chemical Society, 
say they. 

Now, looking at its charter, I find the objedt to be “ the 
general advancement of Chemical Science.” I fail to see 
how, when refusing unqualified candidates for admission, 
we at all depart from this intention. 

Deny it as one may—and this is the real grievance—it 
is clear to all that the Society does not command respedt, 
and I think that when the body supposed to represent 
Chemistry is allowed to become a bye-word and a 
laughing-stock it is high time to enquire whether such is 
the best means of promoting Chemical Science. I differ 
from Mr. Warington in believing that the Chemical 
Society was intended to be an association of chemists, 
and chemists alone, not a body of miscellaneous dilettanti 
—else why ballot for Fellows at all? Were it really a 
body of chemists it would surely forward the interests of 
our Society with much more ability and effedt than at 
present, and so subserve better the purpose for which it 
was founded. 

If it is a money matter, and these outsiders wish to 
subscribe to the funds, or to have the advantages offered 
by the Society, why not do something like that proposed 
by C. J. W. ?—say, let them be admitted associates, re¬ 
ceive the Journal, and pay double. We would not then 
require even to ballot for them. 

I hope that in future properly qualified candidates will 
take care to state fully and clearly their claims to Fellow- 

The Chemical Society. 
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ship ; there will then be no doubt about the result of their 
application.—I am, &c., 

Nuntius. 

To the Editor of the Chemical News. 

Sir, —Being one of the first of your contributors on the 
subjed of the blackballing at the Chemical Society may I 
be permitted to make some additional observations. 

Your correspondents “Nuntius,” “Bee,” “ C. J. W.,” 
and, in the main, Mr. Hartley, accord in opinion with 
myself. Messrs. Groves and Warington fairly represent 
the party of which it is sincerely to be hoped they are the 
last remaining shreds, and repeat the old, old story which 
has unfortunately so often lulled the Chemical Society 
when it should have been fighting the battle for which it 
was called into existence. 

The point at issue is a very simple one. Is the Chemical 
Society to be an association of chemists or an assemblage 
of indescribables. We have been reminded that the 
Society exists for the advancement of chemistry. Surely 
this is the legitimate work of the truest chemists, and not 
likely to profit much in the hands of the merchant, or even 
the manufacturer of umbrellas ? With its charter and 
start of thirty years the Society ought to be the one grand 
representative in 1876 of the chemists and chemistry of 
England. The Society of Analysts and the Chemical 
Sedtion of the Society of Arts are, however, sad evidences 
of its sloth and lack of power. We want unity and vitality, 
and I know of no reason why all who are really engaged 
in chemistry, whether technological or scientific, should 
not acknowledge one chief, and work manfully for one 
common end. 

As long as the Chemical Society is supposed to repre¬ 
sent chemists—badly as it may fill this function—I shall 
do all that lies in my power to cause the rejection of can¬ 
didates other than chemists for its Fellowship, and in so 
doing shall feel that I am discharging a duty which falls 
to the lot of all who desire the reform of the Society 
rather than either its annihilation or its reduction to the 
most ignoble of positions.—I am, &c., 

Twig. 
June, 1876. 

To the Editor of the Chemical News. 

Sir,—Among the five letters on this subject last week 
there was one containing so many misrepresentations 
that it calls for explanation and rebuke. 

Your first correspondent, himself a younger brother, 
made the altogether gratuitous assumption that the recent 
blackballing at the Chemical Society was due to a 
“clique” of five or six young men. Now, those ac¬ 
quainted with the matter will know that this is no sudden 
outburst, but that for more than twelve months past a 
feeling of distrust has gradually been becoming more and 
more evident, by the increasing number of candidates re¬ 
fused. These chimerical “ five or six young men ” must 
verily have been winning the support of more mature 
heads. 

Again : we are to accept the signatures of the Presi¬ 
dent and senior Professors. But if they do not require 
“ a strictly chemical qualification,” how can we, who do, 
trust their signatures who don’t ? Certainly Prof. Abel 
admitted that it was thought by the Council that dilettanti 
(his very word) chemists, and even persons taking only a 
general interest in chemistry, ought to be elected. How, 
then, can your correspondent think that their model of 
candidate is to be thought suitable according to our 
standard ? 

Allow me to dired attention again to the excellent 
letter of Nuntius, who, so far from requiring a close pro¬ 
fessional society only, asks for evidence of chemical 
attainments, and chemical attainments only. As “ Twig” 
also observes, one who offers any non-chemical recom¬ 
mendation-even be it “Merchant,”* under the heading 

* Vide fetter of Mr. Warington. 

“ Qualification ”—on his certificate, certainly insults the 
Society, and ought to be rejeded even though a thorough 
chemist; we may ask, Why did n’t he say so ? How are 
we to know it ? 

In conclusion I hope, Sir, that the Chemical Society 
will soon again see the day when it shall be respectable 
and respected.—I am, &c., 

! VlNDEX. 
Liverpool, June 6, 1876. 

To the Editor of the Chemical News. 

Sirj—I am looking at the discussion going forward in 
your columns, respecting the exercise of the Ballot at the 
Chemical Society, with great interest. Whether the six 
or eight young men spoken of by Mr. Chas. E. Groves 
are exercising their privilege with “ more zeal than dis¬ 
cretion ” I do not know ; but it is certain that had a little 
more zeal or discretion been used for some years past, the 
honour—if it is one—which the Chemical Society bestows 
would not now be held in the contempt it is. 

Mr. Warington says, “ These societies do not seek to 
advance Science by exercising the function of an ex¬ 
amining body.” I contend that practically they do, and 
that any person carrying the F.C.S. has a right to claim 
to be a chemist, and that the Chemical Society has en¬ 
dorsed and stood sponsor for his claim. It is useless to 
deny that the world looks upon these titles which societies 
grant as a species of degree, and that their possession is 
a guarantee of the holder’s proficiency in some branch of 
Science,—in the case of the Chemical Society, of che¬ 
mistry,—and not simply a “genuine interest in these 
sciences.” In these days a sufficient number of small 
local societies exist into which these genuine interest men 
can gain admission, and which possess sufficient scope for 
their small scientific maundering, and in which they can 
disport themselves at will. My own case will probably 
be that of many chemists in this country. I have been 
in the adual pradice of chemistry, both laboratory work 
and manufaduring, for the last twenty-five years ; have 
published at least a dozen papers on analytical and kin¬ 
dred chemical subjects ; possess no degree of any kind ; 
would have offered myself for admission to the Chemical 
Society years ago, but was deterred by the fad that their 
title indicated nothing as to attainments, but had been 
distributed right and left with so lavish a hand as to be¬ 
come a bye-word ; that the learned knew how valueless it 
was ; and that, in many cases, it served only to gratify 
the vanity of would-be scientific men, with which they 
tickled the groundlings, or, if a deeper deep could exist, 
was bought for advertising purposes. I hope this agita¬ 
tion will be continued until the F.C.S. shall mean *ome- 
thing of definite value,—something worthy of honourable 
ambition,—alike worthy to be held and worthy of the 
society which grants it. It will probably be long, if ever, 
before it becomes so valuable as the title the Royal Society 
can confer; but it may be made one which can be worn 
without shamefacedness, and having to be apologised for 
because nothing better can be obtained.—I am, &c. 

P. 
Manchester, June 5, 1876. 

H. 

To the Editor of the Chemical Nezvs. 

Sir,—Not having yet seen the last number of your 
journal I may perhaps repeat ideas already broached, in 
venturing a few remarks on election to the Chemical 
Society. If so, I trust I may be excused. 

It must be an objed with all of us to keep up the status 
of the Society. At the same time we must remember 
that funds are required for its work, and especially for the 
publication of its most valuable Journal, and that to this 
end a large number of subscribers are necessary. 

The first of these objeds might perhaps be attained, 
and the research work of the Society increased, if it were 
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made a necessary condition of eledion that the candidate 
should first contribute a satisfactory paper to the Society. 
This would not seem an unreasonable requirement in a 
Society of which the first object is the encouragement of 
original research ; and while such a restriction might at 
first diminish the number of candidates, it would much 
augment the value of the Fellowship. 

It might also help the funds of the Society, and grace¬ 
fully recognise those who desired to advance its objects, 
if the title of Associate could be given to those who paid 
perhaps a rather lower subscription and did not undertake 
original research. These might fairly receive the Journal, 
and have the right of personal admission to all the 
meetings of the Society, without that of introducing 
others.—I am, &c., 

A Fellow. 

ORGANISATION AMONGST CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—Many of your readers will be glad to know that the 
proposal to establish an Institute of Professional Chemists 
is assuming a definite form, a scheme for the establish¬ 
ment of the Institute having been already prepared in 
readiness to be submitted to the Organisation Committee 
already appointed if the Council of the Chemical Society 
come to a decision upon the questions now before them 
affeding that Institute adverse thereto. 

Some gentlemen, well known chemists, for whom I am 
professionally concerned, and who take a great interest in 
the establishment of the Institute, desiring that the pro¬ 
posed scheme should be brought under the notice of all 
members of the profession before the Institute is adually 
formed, have instruded^me to address to you this com¬ 
munication as the only means of reaching all persons 
interested in this important subjed. 

After consideration my clients advise that the following 
scheme, with such amendments or additions as may be 
considered necessary, should be adopted, viz.:— 

1. The Institute should be called the Institute of 
Professional Chemists. 

2. Its objeds should be— 

(i.) For the general advancement of technical chemistry 
in its application to the arts, manufadure, agricul¬ 
ture, and public health. 

(2.) To ensure that persons adopting the profession of 
consulting chemists or analytical chemists for 
reward are qualified by study and training for the 
proper and competent discharge of the duties 
they undertake. 

3. Persons eligible for membership to give evidence of 
the possession of one or more of the undermentioned 
qualifications, viz.:— 

As to persons now employed as chemists— 

He should (if a British subjed and permanently resident 
in Great Britain or Ireland) be a Fellow of the Chemical 
Society, and he should have pradised on his own account 
in the profession of a consulting or analytical chemist, or 
have been employed at some recognised University, 
College, or Medical School asLa professor or demonstrator 
of pradical chemistry for at least five years. 

As to persons not now employed as chemists— 

(1.) He must be more than 25 years of age, must have 
passed through a satisfadory course of at least 
three years daily study of theoretical and 
analytical chemistry and physics, and have had 
subsequent employment for at least three years 
in some or one of the following manners, viz.:— 
In responsible situations as Assistant to a 
Member or Members of.,-the Institute, or as 
Chemist in a Chemical Manufadory, or he must 
have been employed to the satisfadion of the 
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Council for a period of at least three years in the 
adive prosecution of original chemical research. 

Or, 

(2.) He must have passed such an examination or 
examinations in theoretical and analytical 
chemistry and physics as the Council may dired, 
such examinations to be conduded by examiners 
to be appointed by the Council, and he must 
produce such other evidence as the Council may 
require of qualifications and general fitness for 
the work and duties of a professional chemist. 

All persons proposing to become Members (except 
persons complying with the provisions of sub-sedion 2, 
who are to be entitled to membership without eledion) to 
be eleded by ballot after due notice given to every 
Member of proposal and candidate’s qualifications for 
membership. All Members to be at liberty to describe 
themselves in certificates of analysis, &c., as “ Members 
of the Institute of Professional Chemists,” or to adopt 
such abbreviated form as may hereafter be decided 
upon. 

4. The officers of the Institute to be a President, two 
Vice-Presidents (of whom one shall be the retiring Presi¬ 
dent in those years when the President is not re-eleded), 
a Treasurer, and two Secretaries. All these to be ex officio 
Members of the Council. All officers to be eleded annually, 
but to be eligible for re-eledion, except as to the President, 
who shall not be eligible for eledion for more than two 
successive years. The Council to consist of thirty-six 
persons (including the six above-mentioned ex officio 
members), five Members of the Council to be nominated 
by the Council of the Chemical Society. The other 
Members of Council to be eleded by Members of the 
Institute. One-third of the Council to retire each year, 
but to be eligible for re-eledion. Three Members may 
recommend any person for eledion to the Council, and a 
list of 50 names at least of persons eligible for eledion to 
be prepared by Council and forwarded to each Member 
one month before time fixed for eledion. 

5. Power to be reserved of expelling Members in cases 
where ten or more Members in writing signed by them 
and delivered to the Secretary shall require such expul¬ 
sion, and the Council, having enquired into the matter and 
sought explanations from the person charged, find good 
reason for the proposed expulsion, the Secretary to send a 
letter to the person proposed to be expelled requesting 
him to withdraw from Institute. If this advice is followed 
no entry beyond the fad of the Member in question 
having resigned his membership to be made on minutes 
nor any public discussion allowed ; but if advice is not 
followed nor satisfadory explanation given, Council to 
summon special general meeting for the purpose of voting 
by ballot upon the question of proposed expulsion. 

6. Quarterly or more frequent meetings of the Institute 
at discretion of Council to be held when papers to be read, 
discussions, &c., to be allowed. 

7. An entrance fee of £5 5s. to be paid by persons 
joining during the first three months of the Society’s 
existence. Afterwards the admission fee to be ^10 10s. 
with an annual subscription in both cases of £2 2s. 
Where examination requisite a special fee of £10 10s. to 
be paid by each candidate. The whole income and 
property of the Institute to be used in promoting the 
interests thereof. 

The above is a short statement of some of the provisions 
of the scheme for the organisation of an Institute which, 
if earnestly supported and judiciously managed, will 
advance alike the interests of its Members as well as the 
science to which they devote their talents and life. It is 
thought that when the name of the Institute and the high 
qualifications demanded from all persons seeking its 
membership are known the Institute will carry with° it a 
reputation which will refled honour upon its Members 
and will constitute membership a prize to be coveted and 
a necessity for professional success. 

Organisation among Chemists. 
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There are several plans of organising a society of this 
character, and the plan to be recommended to their 
confreres has been carefully considered by my clients who 
are amongst the most active of the many promoters of 
this enterprise. The several methods of organising the 
Institute may thus be briefly stated. 

1. By special Ad of Parliament or Charter. 
2. By Deed of Settlement. 
3. By Incorporation under Sedion 23 of the Companies’ 

Ad, 1867. 
4. By the publication of Rules and Regulations to be 

signed by every Member upon his admission as a Member. 

Under one of the methods stated in the first and third 
cases alone can the Institute become a Corporation, but 
as the Government would not at the present time grant 
a Charter or support an application for a special Adt of 
Parliament for the Incorporation of the Institute, the only 
course open to the promoters is to register the Institute 
as a Joint Stock Company in accordance with the Com¬ 
panies’ Adt, 1867, or to form a Society with or without a 
Deed of Settlement, which would be in its nature a purely 
voluntary Society without legal existence and having none 
of the incidents of a corporate body. After mature reflec¬ 
tion my clients think it better that the powers given to 
them by the Companies’ Adt should be employed. 

For the information of such of your readers as may not 
be acquainted with the provision of the sedtion of the Adt 
to which reference is made, I may remark that thereby, 
where any association is formed as a limited company, if 
it proves to the Board of Trade that it is formed for the 
purpose of promoting art, science, commerce, religion, 
charity, or any other useful objedt, and that it is the 
intention to apply the profits or other income of the 
association in promoting its objedls and to prohibit the 
payment of any dividend to the members of the associa¬ 
tion, the Board of Trade may by license diredt such 
association to be registered with limited liability without 
the addition of the word limited to its name, and upon 
registration the association enjoys all the privileges and 
is subjedt to the obligations imposed upon limited com¬ 
panies, but it is not required to use the word limited 
as any part of its name, or to publish its name, or to 
send a list of its members, diredors, or managers to the 
Registrar of Joint Stock Companies. 

Several advantages would accrue from the Institute 
being incorporated under this statute, but it is obvious 
to my clients that objections may be raised thereto, and 
their desire is that all persons interested with themselves 
in this subjedt should have an opportunity of considering 
this matter before they are called upon in public meeting 
to decide upon the form in which the Institute is to be 
organised.—I am, &c., 

J. Pettengill. 
32, Walbrook, London, June 7, 1876. 

NEUTRAL PHOSPHATE OF SODA UNSTABLE 

IN SOLUTION. 

To the Editor of the Chemical News. 

Sir,—During the evaporation of phosphate of soda I was 
surprised to observe that the roof and rafters immediately 
above the evaporating pans became slowly coated with a 
fine white dust, which, after a few months accumulated 
to a considerable extent. This dust was sampled and 
analysed, and found to be neutral phosphate of soda which 
had slowly volatilised with the steam during the concen¬ 
tration of the liquor. This salt was understood to be 
stable when in solution, and it is a curious circumstance 
that it should behave in same manner as boracic acid, 
though in a smaller degree when the latter is evaporated 
in solution.—I am, &c., 

175, Buchanan Street, Glasgow, 
May 31, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 20, May 15, 1876. 

Theoretical and Experimental Determinations of 
the Relation of Two Specific Heats in Perfecft Gases 
whose Molecules are Monatomic.—M. Y. von Viilar- 
ceau.—Not adapted for abstraction. 

Determination of the Temperature of Solidification 
of Liquids, and, in particular, of Sulphur.—M. D. 
Gernez.—The author remarks that the slowness with 
which a body melts in a bath of a constant temperature 
little above its point of fusion, and the imperfed condudi- 
bility of the substances, which enables certain portions 
of the liquid to reach temperatures higher than those of 
the part not yet melted, have induced experimentalists, 
instead of the point of fusion, to determine the point of 
solidification, supposed to be identical, in which case, 
however, the results obtained may be often falsified in 
consequence of phenomena of surfusion. Sulphur in¬ 
soluble in the bisulphide of carbon, as obtained by ex¬ 
hausting the flowers of sulphur, solidifies at 114-3°, what¬ 
ever the temperature at which it has been melted. In 
odohedric sulphur the point of solidification is highest 
when it has been melted at the lowest possible tempera¬ 
ture. Prismatic sulphur behaves like insoluble sulphur 
if obtained from it, but if subjected to repeated fusions and 
solidifications its congealing-point may be raised more 
than a degree. 

Calorific Specftra.—M. Aymonnet.—Incapable of use¬ 
ful abridgment. 

Presence of Selenium in Silver.—M. H. Debray.— 
Silver even containing 99*8 to 99*9 per cent of the pure 
metal is sometimes found not adapted for the preparation 
of industrial alloys—a circumstance due to the presence 
of traces of selenium. Refiners should therefore be care¬ 
ful to employ only such sulphuric acid as is free from 
selenium. The impurity may be eliminated by melting 
the silver as precipitated by copper along with nitrate of 
potash or soda. 

Chemical Researches on Vegetation ; Functions of 
Leaves; Origin of the Carbon.—M. B. Corenwinder.— 
The leaves of plants do not merely acquire carbon by 
their surfaces, but they also assimilate carbon from the 
carbonic acid which circulates in their tissues. 

Crystalline System of Various Bodies presenting 
Optical Anomalies ; Theory of Crystalline Groups; 
Explanation of Dimorphism.—M. E. Mallard.—Re¬ 
served for insertion in full. 

New Mineral from the Pyrenees.—M. E. Bertrand. 
—The new mineral, for which the author proposes the 
name of Friedelite, occurs in the manganese mines of 
Adervielle, in the valley of Louron, and is a hydrated 
silicate of the protoxide of manganese. It composition is— 

Silica .36-12 
Protoxide of manganese .. .. 53*05 
Magnesia and lime .. 2-96 
Water. 7-87 

ioo-oo 
Antiseptic Properties of Borax.—M. Bedoin.—The 

author maintains that borax will be most precious in the 
treatment of virulent baderial afifedions, and for dis- 
infeding unhealthy localities. 

Moniteur Scientifique, du Dr. Quesneville, 
April, 1876. 

Recent Progress in the Industry of Aniline-Black. 
—A. Guyard.—This paper has been already noticed under 

J. B. Readman. 
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the Bull, de la Soc. Chint. de Paris. There is here, 
however, an appendix on the claims of the late Mr. John 
Lightfoot which was not found in the Bulletin, and which 
maybe found interesting:—“ Dr. Quesneville has called 
my attention to the question of priority raised in the 
Chemical News on the subject of aniline-black with 
vanadium, on which I think I ought to say a few words. 
Mr. James Higgin, of Manchester, writes to the Chemical 
News that, without discussing the question as to whether 
M. Pinkney has or has not discovered vanadium aniline- 
black, he must recall the faCt that John Lightfoot, the in¬ 
ventor of aniline-black, has pointed out this readlion, and 
insisted that vanadium is the metal most proper to de¬ 
velop aniline-blacks. All this is perfedtly correct, and is 
found distindlly expressed in an article by John Lightfoot, 
publishd in the Moniteur Scientifique, 362 livraison, Feb¬ 
ruary, 1872, p. 169. I will add merely that till lately we 
had no clear notions concerning aniline-black, and were 
ignorant of the part played by metals in its formation. 
Thus Lightfoot first, and then Pinkney, recommend the 
use of uranium, whose salts only produce aniline-black 
when they contain traces of vanadium, as I have pointed 
out, or when they are in the lowest stage of oxidation. On 
the other hand, Lightfoot states that cerium, molybdenum, 
and tungsten do not produce black. But cerium con¬ 
tributes to the formation of excellent blacks, and I have 
found that the salts of molybenum and tungsten at the 
lowest stage of oxidation are intermediate between vana¬ 
dium and copper, and produce splendid blacks.” 

Electrolytic Aniline-Black.—M. F. Goppelsrceder.— 
Already noticed. 

May, 1876. 

Researches on Viscous Fermentation.—M. A. Com- 
maille.—Not suitable for abstraction. 

Use of Sulphide of Sodium in Tanning.—Wilhelm 
Eitner.—Sulphide of sodium has been employed with great 
success in removing the hair from hides. 

Historical and Chemical Study on the Manufacture 
of Turkey-Reds.—M. T. Chateau.—A continuation of 
the treatise already noticed. 

Gazzetta Chimica Italiana. 
Anno vi., 1876, Fasc. iii. 

Two Benzol-Bisulphuric Acids, and their Relation 
With other Compounds.—W. Kcerner and G. Monselise. 
*—The author names these two acids respectively a-benzol- 
bisulphuric acid, corresponding to isophthalic acid, and 
/3-benzol-bisulphuric acid, corresponding to terephthalic 
acid. He describes the potash, the baryta, lead, copper, 
cadmium, and soda salts of the former ; also a-bicyano- 
benzin, and the chloride and amide of a-benzol-bisulphuric 
acid. Under the second he mentions the corresponding 
compounds. 

Constitution of Veratric Acid and Veratrol.—G. 
Kcerner.—A paper devoted chiefly to hypotheses. 

Santonic Ether.—F. Sestini.—The author ascribes to 
this compound the formula Ci5HI9(C2H5)04. 

An Addition-Produdt of Chloride of Acetyl and of 
Acetaldehyd.—R. Schiff.—This paper consists of com¬ 
plicated formulae and of references to the views of Geuther, 

A Chemico-Toxicological Study on Atropin.—F. 
Selmi.—An exhaustive examination of the reactions of 
atropin. 

MISCELLANEOUS. 

The Loan Collection of Scientific Instruments.— 
On Saturday evening last a large audience assembled 
in the Conference Room to hear Professor Roscoe’s 
Ledture on “ Dalton’s Instruments and what he did with 

them.” Dr. Roscoe pointed out that a mind like Dalton’s 
obtained important results with rude and unimportant 
apparatus. His first rain guage was a wine bottle with 
a tin funnel 7 inches in diameter. His mercurial trough 
was an old halfpenny earthenware cup. His weights 
were made of -sheet lead, and on being tested before 
being sent to the Exhibition were found to be fairly 
accurate. The law of chemical combination in multiple 
proportion, the experiments on the diffusion of gases, 
the luminosity of flame, and other important researches 
of Dalton were clearly explained by Dr. Roscoe. Prof. 
Guthrie, F.R.S., will leCture to-morrow evening at 
8 o’clock on “ Cold,” and on Monday evening the Rev. 
S. J. Perry, F.R.S., will leCture on “Methods Employed 
and Results Obtained by the late Transit of Venus 
Expedition.” The following gentlemen have also kindly 
undertaken to give lectures :—Prof. F. A. Abel, F.R.S.; 
Capt. Abney, R.E., F.R.S. ; Dr. Warren De la Rue, 
F.R.S.; Prof. G. C. Foster, F.R.S.; Dr. J. H. Gladstone, 
F.R.S.; Mr. J. Baillie Hamilton ; Mr. J. Norman Lockyer, 
F.R.S.; Rev. R. Main, M.A., F.R.S.; the Right Hon. 
Lyon Playfair, C.B., M.P., F.R.S.; Mr. W. H. Preece; 
The Earl of Rosse, F.R.S.; The Lord Rayleigh, F.R.S.; 
Dr. W. J. Russell, F.R.S.; Mr. W. C. Roberts, F.R.S.; 
Dr. W. H. Stone; Mr. W. Spottiswoode, M.A., F.R.S; 
and Mr. C. V. Walker, F.R.S. Demonstrations will also 
be given on Saturday, Monday, and Tuesday, next as 
follows:—11 a.m. Marine engines in motion, Room D. 
11.30, Fog-horns, Room E. ElcCtric light, Room F. 
SpeCtrum of eleCtric light, Room F. 12.45, Time-gun 
apparatus, Room K. 1.30, Radiometers, Room Q. 2.0, 
PiCtet’s ice making machine, Room F. 2.30, Orreries, 
Room L. 3 p.m. (Monday only), Sir J. Whitworth’s 
millionth measuring machine and true planes, Room H. 
3.30, EleCtric light, Room F. Musical instruments 
(Monday only), Room Q. Ancient musical instruments 
(Tuesday only), Room Q. 4.40, the Times composing 
machines, Room F. 

Bunge’s Chemical Balance.—One of the principal 
features of this balance is its short beam, which is of the 
form of a right-angled triangle. The portions which 
represent the sides of the iriangle aCt as trusses to the 
main portion of the beam, which represents the triangle’s 
base ; this construction, together with the tough material 
employed for the trusses, namely, aluminium bronze, 
combines great rigidity with the least possible weight; it 
is capable of carrying a heavy load without appreciable 
flexure. The knife edges and bearings are of Rock 
Crystal. The edges touch the planes on a very long line, 
by which means great durability is obtained, and an 
adjustment is provided which precludes any deviation 
from perfect parallelism of the knife edges, and which is a 
means of obtaining maximum sensitiveness. For weighing 
by means of riders a divided scale, attached to the beam, is 
projected in front so as to be easily seen, and to permit of the 
placing of riders on any division of the divided scale by 
means of one sliding arm, which works from the right hand 
side, and takes the whole range of the beam from one 
end to the other; this arm lifts off the riders vertically, 
and its. aCtion is facilitated by a counterpoise, which 
carries it out of the way of the beam when it is let go. 
The mechanism for putting the beam in and out°of 
aCtion is efficient :—By turning a crank handle (on the 
left of the base) with a forward movement, the supports 
under the pans are lowered, and by limited reversal of 
the movement of the handle, the pans can be quieted 
without otherwise interfering with the balance; on turn¬ 
ing the crank further forward, in continuance of the 
initial movement, a bearing, on which the pans hang 
when out of aCtion, is lowered, and in its descent places 
the pan-suspensions upon the terminal knife edges of 
the beam ; a still further movement of the crank puts 
the balance in complete aCtion by raising the central 
axial bearing. Messrs. Mawson and Swan are the 
English agents. 



Chemtcai, News,) 
June 16,1876. j 

THE 

A nalysis of Peroxide of Manganese. 243 

CHEMICAL NEWS. 
",A • 

Vol. XXXII. No. 864. 

of potash, have the same effect upon a dilute solution of 
complex nitrogenous organic matter: both operations de- 
compose complex nitrogenous organic matter, and both 
operations generate ammonia. 

ON THE PROCESS OF COMBUSTION 

WHICH TAKES PLACE IN THE INTERIOR OF 

CERTAIN POROUS FILTERS. 

Part I. 

By J. ALFRED WANKLYN, 

Corresponding Member of the Royal Bavarian Academy of Sciences. 

In the year 1867, almost the first observation made by 
the discoverers of the ammonia process of water analysis, 
when they came to apply the process to the examination 
of natural waters, related to the exceeding purity of deep 
spring water. 

This observation, together with the remarkable purifi¬ 
cation effected by the Thames Companies when they filter 
Thames water through sand filters, led me, in the year 
1872, to make a further investigation into the changes 
which take place when water is filtered through a con¬ 
siderable stratum of porous material. This investigation 
was published, in an incomplete form, in the British 
Medical Journal. The subject has a general aspect full 
of interest, and not unworthy of the notice of chemists. 
I shall, therefore, on this occasion publish my results ob¬ 
tained in the year 1872, and hope shortly, on a future 
occasion, to publish the further results of the investigation 
with which I am at present occupied. 

Platinum black, as is well known, possesses the pro¬ 
perty of causing combustible gases and vapours to com¬ 
bine with oxygen. Sometimes this combination is rapid, 
and accompanied with incandescence ; and at other times 
it is slow, and unaccompanied with incandescence. 

I have observed a very analogous phenomenon in the ' 
action of the peculiar material used by the Silicated Car¬ 
bon Filter Company. 

This material possesses in a high degree the property of 
causing the oxygen dissolved by the water to combine 
with organic nitrogenous matter when the latter is in 
very dilute solution. 

The following experiment may be cited in illustration :— 
Some of the Southwark and Vauxhall water was sub¬ 

mitted to analysis, and gave— 
Parts per million. 

Free ammonia .o'02 
Albuminoid ammonia.0-14 

showing that at that rate this water was almost devoid 
of ammonia, but considerably charged with complex nitro¬ 
genous organic matter. 

The water was quickly filtered once through a cake of 
“ silicated carbon ” about 4 inches in thickness. The 
filtrate contained— 

Parts per million. 
Free ammonia .o*i6 
Albuminoid ammonia.0-04 

The filtrate was passed three times through the filte 
and then it contained— 

Parts per million. 
Free ammonia .0-14 
Albuminoid ammonia.o’oi 

With dilute solutions of urine and of milk a similar result 
— viz., destruction of “ complex nitrogenous organic 
matter,” and formation of ammonia as a product of the 
destruction—was observed. 

The rate of filtration (and of consequent destruction) 
was very rapid. I found that 225 c.c. of water passed 
through the small filter in one minute. 

Thus it will be seen that passage through a “ silicated 
carbon filter,” and boiling with potash and permanganate 

ANALYSIS OF PEROXIDE OF MANGANESE. 

By Dr. T. L. PHIPSON, F.C.S. 

The following is the composition of a sample of peroxide 
of manganese, largely used both for laboratory purposes 
and in the arts _ 3 t * 

Water. 
Peroxide of manganese 
Manganic oxide .. 
Ferric oxide. 
Alumina . 
Yttria . 
Baryta. 
Lime . 
Magnesia . 
Oxide of lead 

,, bismuth.. 
„ copper .. .. 
,, nickel .. 
,, cobalt .. 
,, zinc 
,, thallium 
,, indium .. 

Arsenic acid. 
Phosphoric acid .. 
Carbonic acid 
Potassa. 
Lithia. 
Silica and rock .. 
Loss, including fluorine 

. 2*02 

. 72*17 

. 6-20 * 

. 3-66 

. O'QO 

. o-io 

. 0*58 
. 4*oi 
. 0*24 

. 0*14 

. trace 

. 0*09 

. 0*04 

. trace 

. trace 
. o-oi 

distinct trace 
. 0-15 
• 0-35 

3-20 

. 0-70 

. trace 
. 4-00 

. r44 

100-00 

The quantity of Mn02 being calculated in the usual 
manner, the rest of the Mn was considered as Mn2CL, 
though there are doubtless small quantities as MnO either 
as carbonate or phosphate. The presence of so notable 
an amount of phosphoric acid is remarkable. The yttria 
was found on adding sulphide of ammonium to the filtered 
liquid of the carbonates precipitated by a mixture of carbon¬ 
ate of soda and ammonia. Nothing was obtained at first, 
but after twenty-four hours there was a gelatinous precipi¬ 
tate, soluble in HC1, precipitated by ammonia, insoluble in 
an excess, insoluble in potash, precipitated by oxalic acid, 
soluble in an excess warm, giving no particular colour 
with CoCl before the blowpipe, &c. This substance had 
all the characters of yttria, and exists here probably as 
phosphate. To separate the arsenic, lead, &c., it is 
necessary to allow the acid liquid saturated with HS to 
remain at least twenty-four hours, otherwise these sub¬ 
stances escape, more or less. The gangue contains a 
little rhodonite (red silicate of manganese), quartz, 
silicates, and some sulphate of baryta. 

London, June 8,1876. 

ON THE ACTION OF SULPHOCYANIDES 

ON SODIO-GOLD CHLORIDES. 

By SERGIUS KERN, St. Petersburg. 

By adding to an aqueous solution of potassium sodium or 
ammonium sulphocyanides a solution of sodio-^old 
chloride (NaAuCl4) a light orange-red precipitate is 
obtained, which easily dissolves in the liquid, giving a 
colourless solution. This reaction was proposed by me 
as a test for gold (Chemical News, vol. xxxii., p. 171). 

The orange-red precipitate ig a sodio-gold sulpho* 
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cyanide; the presence of gold in solutions of this sa 
easily deteded, proving the instability of this double salt 
The salt is obtained by adding to a solution of sodio-gold 
chloride an alkaline sulphocyanide— 

NaAuCl4 + 4RCyS = NaAu(CyS)4 + 4RCl. 
In this equation R represents the alkaline metal. 

A solution of NaAu(CyS)4 with sodium hyposulphite 
gives no precipitate ; barium chloride produces a milky 
turbidity; mercuric chloride gives a white precipitate, 
which quickly blackens. A very peculiar readion occurs 
with calcium oxide (CaO) ; if a small quantity of 
NaAu(CyS)4 is boiled for some time with CaO and water 
in a test-tube a blue precipitate is obtained. 

It must be remarked that alkaline sulphocyanides give 
with ferrous salts a red colouration (Fe3CyS), and as 
very diluted solutions of sodio-gold chloride also give 
with sulphocyanides, instead of an orange-red precipitate, 
only a red colouration, these two readions may mislead 
analysts during analyses. The only difference between 
these two readions is that red solutions containing a 
double gold sulphocyanide on being gently heated turn 
colourless, while the red solution due to the presence of 
ejCyS on being boiled does not change its colour. 

report 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 236.) 

Chlorine, Bromine, Iodine, and Fluorine. 
By Dr. E. Mylius, of Ludwigshafen. 

The application of the three closely allied halogens, 
chlorine, bromine, and iodine in the chemical arts depends 
entirely on the energy with which they combine with 
eledro-positive elements, more especially with hydrogen. 
In this resped chlorine enjoys the pre-eminence. Its 
most extensive appheation in the free state is, therefore, 
as a bleaching and disinfeding agent. Its efficacy 
depends here essentially on its remarkable affinity for 
hydrogen, which, under certain circumstances, even 

* exceeds that of oxygen. Its more energetic affinities, in 
comparison with bromine and iodine, render it a con¬ 
venient agent for obtaining the two latter. In fad the 
preparation of free bromine and iodine depends mainly on 
the decomposition of their hydrides by chlorine. A 
further chemical attribute of chlorine is its tendency to 
form with most metals soluble compounds. This be¬ 
haviour is the more readily utilised, since hydrochloric 
acid, which may be regarded as an industrial by-produd, 
affords a very cheap means of obtaining soluble chlorides 
of almost all the metals. Free chlorine is also employed 
as a solvent, e.g., for separating and refining the precious 
metals, with the exception of silver. 

Bromine and iodine are valuable to the chemist not so 
much on account of their energetic affinities as by the 
feeble power with which they maintain their position 
when combined with eledro positive elements. This 
weaker affinity plays a part, as already mentioned, in 
their produdion, and is at the same time the foundation 
of their uses. Photography, in particular, is based upon 
the instability of the bromide, iodide (and chloride) of 
silver ; scientific chemistry and tindorial chemistry 
utilise it extensively on account of the readiness with 
which bromides and iodides of the hydrocarbons and of 
the metals are mutually decomposed. 

Of less importance to the chemist is the property of 
bromine and iodine—like many of the rarer elements—of 
exercising a perturbing adion upon the healthy animal 

* “ Berichte iiber die Entwiekelung der Chemistheu Industiie 
\YAhrend des Letztcn Jahrzencnds.” 

organism. The physician employs them, therefore, 
chiefly in combination with the alkaline metals, as valu¬ 
able remedies. 

Fluorine holds a distind position from the remaining 
halogens, both in scientific chemistry and in technology. 
It is endowed with such powerful affinities as to be 
scarcely known in the free state, whence its energies, as a 
general rule, do not admit of application. Its affinity for 
silicium is alone utilised, hydrofluoric acid being employed 
for the decomposition of silicates, etching on glass, &c. 

1 Chlorine and its Compounds. 

Hydrochloric Acid.—As the initial point for the entire 
produdion of free chlorine and its compounds we still 
employ hydrochloric acid, which is obtained in the largest 
quantity as a by-produd in the manufadure of alkali on 
Leblanc’s process. The amount of hydrochloric acid 
liberated in this process is so enormous that if it were 
entirely converted into the transportable liquid acid the 
supply would far exceed the consumption, greatly as this 
has been recently extended. Hence, especially in 
England, little pains had been taken for the perfed con¬ 
densation of the acid gas, so that vast quantities escaped 
into the air, and, becoming dissolved in atmospheric 
water, returned as rain in the neighbourhood of the works 
and effeded manifold damage, giving thus rise to 
well-founded complaints on the part of the owners of the 
adjacent land. This rendered in England a law necessary 
known as the “ Alkali Ad ” prohibiting the escape of 
more than 5 per cent of the total hydrochloric acid evolved. 
In consequence the soda manufadurers were compelled 
to pay increased attention to the condensation of the 
hydrochloric acid. The arrangements for this purpose 
have been improved, not only in England, but the ques¬ 
tion has been zealously taken up in France and Germany. 
The inducement was, on the one hand, the growing con¬ 
sumption of the acid and its consequent increasing value, 
and on the other, a wish to anticipate the complaints of 
the neighbouring residents and thus escape a law similar 
to that of England, the operation of which occasions the 
manufadurers decided inconvenience. In future it will 
be still more necessary to condense the hydrochloric acid 
due to Leblanc’s process, as far as possible, if, as is 
probable, the manufadure of soda on the “ammonia” 
process should become more general. 

Whilst formerly it was deemed sufficient to make use of 
the well-known bombolines (groups of Woolf’s bottles on 
a large scale) in which the gases escaping from the pan 
were absorbed, the method of coke-towers has become 
latterly universal, which enables the diluted gases to be 
arrested as they escape from the calcining furnace. This 
is greatly facilitated by the increasing use of muffle- 
furnaces instead of reverberatories. 

The conditions to be observed in order to obtain the 
most perfed possible condensation of the hydrochloric 
acid gas, as ascertained by the exhaustive researches of 
E. Kopp,* G. Lunge,f and A. Smith, are as follows :— 

A sufficient cooling of the gases before entering the 
absorbing apparatus, a sufficient volume of water, the 
largest possible surface of contad between the water and 
the gas, and the simplest possible construdion of the 
apparatus for condensation. 

(To be continued) 

NOTE ON SULPHUR AS A MORDANT. 

By ISIDOR WALZ, PH.D., and CHAS. M. STILWELL, A.M 

Chas. Lauth has recently published the contents of a 
sealed package, which he deposited in June, 1872, with the 
Societe Industrielle de Mulhouse, and in which he an¬ 
nounces the very interesting discovery that finely divided 
sulphur, in the form in which it is precipitated by acids 

* E. Kopp, Moniteur Scientifique, 1866, p. 611. 
t G. Lunge, Dingl. Pol. Journ., clxxxYui-i 32a. 
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from solutions of hyposulphites, forms an excellent mor¬ 
dant for methyl green. The wool is mordanted with three 
grammes sodium hyposulphite and two grammes sulphuric 
acid, dissolved in six hundred grammes of water, and 
dyed in a bath containing 0'2 gramme methyl green, o'6 
gramme zinc acetate, o-6 gramme sodium hyposulphite, 
and six hundred grammes water. To obtain a yellowish 
shade, o'oj gramme picric acid may be added. The zinc 
acetate is used in order to counteract the effedt of the sul¬ 
phur mordant, which makes the wool soft and shrinking. 
A committee appointed by the Society, and consisting of 
Messrs. Schaeffer and Vaucher, was charged with the 
examination of the matter, and their report confirms the 
observations of M. Lauth. 

It seemed to us interesting to determine whether sul¬ 
phur would adt in a similar manner with other dye-stuffs, 
and we selected eosine for the experiment. Some so¬ 
dium hyposulphite was added to an aqueous solution of 
eosine in a test-tube, and after addition of a few drops 
of hydrochloric acid, the liquid was neutralised with am¬ 
monia. After standing a short time, a veritable lake of 
sulphur and eosine settled to the bottom as a rosy-pink 
precipitate. We next dyed a piece of woollen fabric, 
following the directions of M. Lauth as above, only sub¬ 
stituting eosine for methyl green, and omitting the acetate 
of zinc. The result again showed that sulphur aCts as a 
mordant for eosine, and the resulting shade is somewhat 
different to that obtained by omitting the sulphur, as 
shown by a simultaneous dyeing test. 

This result induced us to test the behaviour of wool, 
mordanted with sulphur, towards madder. The bath was 
prepared in this and subsequent experiments in the pro¬ 
portions already described, only the dye-stuffs being 
changed, and the zine acetate omitted. A “ swatch ” 
from the same piece, but not mordanted, was placed in 
the dye-bath at the same time, in order to facilitate com¬ 
parisons. 

In the bath prepared with French extract of madder, 
the mordanted wool took a full reddish-brown shade, 
while the non-mordanted cloth was but lightly stained. 
To decide whether this colour was due to the alizarin or 
to purpurin, samples of mordanted and clean wool were 
treated in baths mounted with artificial alizarin on the 
one hand, and with commercial purpurin on the other. 

The samples from the alizarin bath were alike, and 
dyed a good yellow ; those from the purpurin bath showed 
a light reddish-brown, the colour of the mordanted sample 
being deeper than the other. We, therefore, conclude 
that sulphur does not aCt as a mordant toward alizarin, 
but does aCt in that manner towards purpurin or the 
other colouring principles of madder. 

We extended our experiments to cochineal, logwood, 
redwood, and fustic; but in the case of these dye-stuffs 
we discovered no difference between the colours produced 
on ordinary and sulphur-mordanted wool. — American 
Chemist. 

ON THE ESTIMATION OF TANNIN, BY MUNTZ 

AND RAMSPACHER’S METHOD.* 

By H. R. PROCTER. 

As the estimation of tannin is a matter of great commer¬ 
cial importance, and also, chemically, one of extreme 
difficulty, and the methods in use are very imperfedt, I 
venture to lay before the Society a short statement of 
some results which I have obtained, rather than delay to 
another session in order to render them more complete. 

As is well known, the method named consists in forcing 
the liquid to be examined through a piece of raw hide by 
means of atmospheric or other pressure. Equal parts of 
the original and filtered liquor are then evaporated and 
the residues weighed, or the tannin is calculated from the 

* Read before the Newcastle-on-Tyne Chemical Society, March 
23. 1876. 

difference of specific gravities, it being assumed that the 
tannin and nothing else is removed by the hide filter. In 
support of this assumption, Messrs. Muntz and Ram- 
spacher quote certain experiments in which solutions of 
gum, sugar, &c., were passed through the hide with but 
trifling loss. A solution of gallic acid, however, seems to 
have lost about 20 per cent, and the experimenters remark 
that the hide was swelled considerably, and that the fil¬ 
tration was extremely rapid. 

I have repeated these experiments with gallic and with 
dilute hydrochloric acid. 

In the first experiment the hide was freed from lime by 
soaking all night in water containing i per cent fuming 
hydrochloric acid, and afterwards the water was removed 
by alcohol and the piece of hide was dried. A solution 
containing o’i8i8 grm. dry gallic acid per 20 c.c., left on 
evaporation at ioo° C, 0-1814 grm., and after filtration, 
only o'io6o grm.—having lost 41 per cent. 

In the second case the solution contained 0-094 grm* 
per 20 c.c., and left 0-069 grm., or a loss of 26 per cent. 
But in this case, say, 25 c.c. were rejedted before taking 
the portion for evaporation. And we may assume that 
this had nearly saturated the hide. After this, dilute h) - 
drochloric acid was passed through the same portion of 
hide. Before filtering, 20 c.c. = 6*i c.c. normal soda, after 
filtering 20 c.c. = 4-8 c.c. soda, showing a loss of 1*3 c.c.,cr 
21 per cent. By this process the hide was much swollen 
and rendered practically impervious to water, so that I 
completely failed in forcing a further portion of gallic 
acid through it. 

A further portion of hide, of medium thickness, which 
had been preserved in a dilute solution of borax, was well 
washed first in water, then in dilute hydrochloric acid, 
and then again in water, and then a centinormal solution 
of HC1 was forced through it. After, perhaps, even 100 
c.c. had passed through, no trace of acid could be detected 
in the filtrate. A 5 per cent normal solution was then 
substituted, and the hide rapidly swelled and became im¬ 
pervious to water; but throughout no trace of acid passed 
through. I may here remark that my experience is quite 
contrary to the assertion of Muntz and Ramspacher, that 
s welling facilitates the passage of the fluids. 

I must admit that my experiments are as yet too in¬ 
complete to allow me to speak with absolute certainty; 
but the conclusion which I draw from them is that the 
gelatinous tissue of raw hide enters into a sort of loose 
chemical or semi-chemical combination with acids,by which 
it has the power of withdrawing them from their solutions. 
It is probable that this combination is something of the 
nature of a solution of the acid in the gelatinous sub¬ 
stance, which is very much swelled thereby. On steeping 
for some time in water, a certain amount of decomposi¬ 
tion sets in, and the hide “ falls,” the acid probably being 
neutralised by the ammonia evolved. The same effedt 
takes place rapidly in dilute ammoniacal solutions. 

Since about 2 per cent solution of tannin is the strongest 
which is suitable for use in this process, it is obvious that 
the above cause must seriously interfere with its accuracy, 
even if it does not render it entirely fallacious. Another 
source of inaccuracy is that it is very difficult to ensure 
complete absorption of the tannin. Even with a 1 per 
cent solution only, a considerable quantity passed through 
a piece of hide 2 to 3 m.m. thick, as was shown by its 
forming a precipitate with gelatin and with ammonio- 
acetate of copper. 

Adtion of Animal Charcoal on Ammoniacal Salt?. 
—M. C. Birnbaum and A. Bomasch (Dingl. Poly. Journ.). 
Animal charcoal withdraws very little ammonia from a 
dilute aqueous solution of caustic ammonia. Ammonia¬ 
cal salts also are only absorbed in small quantities, a 
small portion of the salt being decomposed. This decom¬ 
position is more considerable for the ammoniacal salts of 
bibasic acids than for those of the monobasic acids.—* 
Bull, de la Soc. Chim, de Paris. 
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PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

June 10th, 1876. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

Mr. W. J. Wilson exhibited and explained a Reflecting 
Tangent Galvanometer, which he has recently designed, 
for the purpose of exhibiting the indications of the instru¬ 
ment to an audience, and so arranged that the divisions 
on the scale show, without calculation, the relative 
strengths of different currents. It should be observed at 
the outset that this objeCt cannot be attained by attaching 
a mirror to the needle, as in the ordinary galvanometer, 
as the angle passed over by the reflected ray is double 
that through which the needle is deflected. In the 
arrangement exhibited, the beam of light, after passing 
through a small orifice traversed by cross wires, is re¬ 
flected vertically by a fixed mirror; the ray then passes 
through a lens, and is again reflected from a small plane 
mirror parallel to the first, which is rigidly fixed below a 
small magnetic needle. By this means the ray becomes 
again horizontal, and, since the light now falls on the 
second mirror always at the same angle, the extent of 
motion of the ray is identical with that of the needle, 
and, if the scale be one of equal parts placed in the mag¬ 
netic meridian, the indications on it will be proportional 
to the tangents of the angles, and, therefore, to the 
strengths of the currents. The needle and mirror are 
suspended by a silk fibre, and a bent strip of aluminuim, 
the ends of which dip into water in an annular 
trough, is attached to the needle in order to check 
its oscillations. A series of observations, taken with 
varying resistances introduced into the current, showed 
that the indications are very reliable. 

Mr. S. P. Thompson then exhibited an Electromotor 
Clock, made by^Mr. W. Hepworth, of York, and provided 
with a commutator of Mr. Thompson’s design. This 
part of the instrument is very simple, and reverses the 
current at each single oscillation by means of two light 
springs resting on inclined planes. The motion of the 
pendulum drives the train of wheels by a modification of 
the gravity escapement, and a very small battery power 
is sufficient. 

Prof. G. Fuller, C.E., exhibited and described his 
“ EleCtric Multiplier,” an instrument which may be looked 
upon as an automatic EleCtrophorus. An insulated plate 
of vulcanite is supported in a vertical position, and on 
each side of it is an insulated metallic plate, and these 
can be moved together to and from the vulcanite by ro¬ 
tating a handle. When these plates are far apart, two 
metallic arms, provided with points, are made to pass one 
on each side of the vulcanite plate. One of these is in¬ 
sulated, and is provided with a rod terminating in a nob, 
which at a certain point in its path almost touches the 
metallic plate on the opposite side of the sheet of vul¬ 
canite. The other arm is in connection with the earth. 
The action of the instrument is as follows : a charge of, 
say, negative electricity having been given to the insulated 
arm, it is passed over the face of the vulcanite, while 
positive is drawn up from the earth and thrown upon the 
opposite face by the uninsulated series of points. These 
arms are then removed, and the two metallic plates are 
brought into contact with the vulcanite. Call the side of 
the plate charged with negative electricity A, and the other 
B. The negative of A induces positive on the near face 
of its metallic plate, and repels the negative. This 
passes, by a strip of tinfoil joining the two faces of the 
vulcanite, to the other metallic plate, neutralising its free 
positive ; and when the plates are moved away from the 
vulcanite, that from A is charged with positive, and that 
from B with negative. Before reaching its extreme posi¬ 
tion, this latter communicates its charge to the insulated 
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arm by the brass knob, and the electricity is then distri¬ 
buted over the face A. At the end of its path, B is mo¬ 
mentarily connected to earth. It will be evident that 
the effeCt of again bringing the plates in contact is to 
increase the charge of positive electricity on the metallic 
plate opposite the face A. With the small model exhi¬ 
bited, Prof. Fuller has frequently obtained sparks an inch 
in length. 

Prof. Guthrie then exhibited and employed Prof. 
Mach’s apparatus for sound reflexion, which is one of an 
interesting series of appliances designed by him for the 
demonstration of certain fundamental principles in physics. 
It consists of a mathematically exaCt elliptical tray, 
which is highly polished, and provided with a close- 
fitting glass cover. The tray is covered with pulverised 
dry silicic acid, and a Leyden jar frequently discharged 
between two small knobs at one of the foci, when the 
silicic acid arranges itself in fine curves around the other 
focus. 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—The subjects which are agitating the minds of the 
members of the Chemical Society—namely, a somewhat 
indiscriminate process of blackballing, and a desire to 
give the profession of a chemist its due importance before 
the world—appear to be closely connected, and to need 
some disentanglement from the confusion into which they 
have fallen. 

So long as the sole designation by which a professional 
chemist can be distinguished is that of the three letters 
F.C.S., an endeavour to make the Chemical Society an 
Institute like that of the Civil Engineers, or of the Archi¬ 
tects, and unlike the sister Societies of Geology and 
Astronomy, or the Linnaean and the Geographical, is not 
unreasonable. On the other hand, so soon as some desig¬ 
nation shall have been found which serves the desired 
purpose of assigning his due status to a qualified chemical 
practitioner, the position of the Chemical Society becomes 
in no sense different from that of either of these Societies. 

The position assigned to our national scientific Societies 
by their charters, and established by their rules, is quite 
definite. A legal status has been awarded to them, and 
to certain of them the country gives a local habitation as 
well as a name, on the understanding that they are to 
promote their several sciences on a voluntary principle, 
and in a manner that shall not be tainted by a commercial 
spirit. 

A man may be a member of the Astronomical or of the 
Geological Society who has never looked through a tele¬ 
scope or wielded a hammer. He need neither be able to 
read the stars, calculate a trajectory, or know the charac¬ 
ters of a shell, a mineral, or a rock. And, notwithstand¬ 
ing that these Societies largely recruit their numbers from 
men who are purely amateurs—men who like to enlist 
among the more vigorous students of a science, to get 
copies of the Transactions as they are published, to attend 
the meetings for the instruction they afford and the ad¬ 
vantage of talking to those who are more conversant with 
their subject—yet no one will say that these Societies 
have failed in honourably and most worthily holding 
aloft the standard of their sciences. And they have done 
so, notwithstanding that instrument makers, shell, fossil, 
and mineral dealers have been able to put F.R.A.S., 
F.L.S., F.G.S. after their names, and even flaunt them 
in advertisements. 

Why should not the Chemical Society be equally large- 
minded and comprehensive in its admission of men who 
are not professionally chemists to its ranks ? The answer 
is, of course, on everybody’s lips. It is, in a word, that 

The Chemical Society. 
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Chemistry is a profession as well as a science, and some 
members of the Chemical Society think that the Society 
should be the guardian of the professional as well as of 
the scientific functions of chemistry. The Society will 
certainly have fallen on evil days when these two functions 
shall have been permanently confounded; the honourable 
and important profession of the chemist will not have 
emerged from its anomalous and unrecognised position 
until, with or without the help of the Society, it has 
separated these functions completely, and organised the 
means of distinguishing the skilled practical chemist from 
the amateur or the purely philosophical student of the 
science. 

This organisation is now being arranged by its natural 
leaders, and surely it is no longer necessary or desirable 
to arrest the growth of the Chemical Society by a process 
of very indiscriminate blackballing. The Society dis¬ 
charges three important fun&ions: it offers at once a 
library and a rallying point for all whose daily work or 
whose intellectual sympathies guide their steps to the 
shrine of chemistry; it publishes the memoirs in which a 
small proportion of its members contribute the greater 
part of what England adds to the archives of chemical 
science; and it now gives its members the best existing 
digest of the chemical work of the whole world. 

To carry out these three objedts thoroughly it must be 
a large Society, by no means limited to the adtual work¬ 
ing and practising chemists, and it must have the disposal 
of considerable funds. 

And surely we are passing out of the days of exclusive¬ 
ness. Why, for instance, should a man be blackballed 
and excluded from our Society because his calling and 
designation is that of a science teacher? Such a man, if 
he is to teach chemistry worthily, would be better, and 
the chemists of our Society would be none the worse, 
for his having the opportunities the rooms at Burlington 
House afford for his occasionally recruiting the know¬ 
ledge he is to impart from the fountain-head. Surely it 
would be a miserable jealousy to push out such a man as 
not being “one of us,” because he may not have fulfilled 
all the conditions properly demanded by an Institute of 
professional chemists from its members. It is really for 
the advantage of such men that the country supposes our 
national scientific societies in great part to exist. I will 
not dilate on the obvious fail that the recent blackballing 
has not been carried on entirely upon a high if mistaken 
principle. It has been singularly indiscriminate, and even 
the most honoured names subscribed as vouchers for the 
acquirements or fitness of a candidate have been con¬ 
temptuously disregarded by the small minority into whose 
hands the secresy of the ballot-box puts so much power. 

Now, I argue from this, that there is probably a certain 
amount of personal feeling mixed up with the higher 
sentiment, and, since such feelings are transient, this part 
of the motive will ere long cease to exist; while, on the 
other hand, the impending organisation of the chemical 
profession will take away the only permanent source of 
the motive that is applying this drastic and indiscriminate 
purge to the Society. The objedt of my letter, then, is to 
suggest to Ithe discontented few, first, that next to the 
interests of the science they would probably place those 
of the Society in their good wishes ; that no great princi¬ 
ple is any longer at stake in the election of candidates 
who, without being professionally chemists, bring on 
their papers the names of men generally respedted in the 
Society ; that, where the shafts fly so indiscriminately in 
the dark, good men will be scared, and will not let their 
names be the target for such random shooting; and, 
finally, that if there is any just ground for complaint as 
to the use made of the F.C.S. by a few people whose 
names are on the list, let the complaint be laid before the 
council, and adtion be taken on it by that body and by the 
Society at large. If this somewhat unseemly contention 
goes on, it will soon begin to be felt in the falling off of the 
Society, not only in numbers, but in the estimation of the 
world; for the exclusion of good men, whether by the 

poinard of the ballot-box, or by the fear of its stroke, will 
soon produce its effedts, and one of these effedts will be a 
large diminution in the authority and in the efficiency of 
what till now has been one of the most efficient and well- 
sustained of our national Societies.—I am, &c., 

Nevil Story Maskelyne. 

To the Editor of the Chemical News. 

Sir,—I am at a loss to understand the tadlics of those 
Fellows of the Chemical Society who, by anonymous 
letters in your columns, uphold their adtion in blackballing 
candidates upon the grounds that these candidates have 
not given evidence of having done original work. Surely, 
Sir, this is a strange means of improving the Society. 
Would it not be a better plan if these anonymous gentle¬ 
men were to favour the Society with some more original 
work of their own ? 

I, Sir, not long ago proposed foreledtion a worthy friend 
of mine, who is a hard-working, clear-headed, science 
teacher in the North of England. He is, in my humble 
judgment, just the kind of man whom the Society should 
delight to honour,—one who, withstanding the ordinary 
allurement of a business career, devotes his life to science 
teaching. Little pay, little social consideration, does the 
science teacher in England get; but recognition by a 
brotherhood of scientific men—or, at any rate, of persons 
forming a Society for the encouragement of Science—he 
surely might expedt. But no! the anonymous gentlemen 
and their friends are so intent on original research that 
they see no merit in any other form of scientific work, 
and my friend wac blackballed for the purpose of “ im¬ 
proving the Society.” 

Sir, this state of things cannot go on. I do not know 
what adtion the President and Council intend to take in 
the matter. I write as an outsider. Of this, however, I 
feel confident,—that unless this meaningless, ill-natured 
(I can use no other word) blackballing of candidates 
simply because they have not done original work, by per¬ 
sons who do not show us that they have ever done any¬ 
thing themselves, is put a stop to, the Chemical Society 
will soon come to an end.—I am, &c., 

H. E. Roscoe. 
Athenasum Club, Pall Mall, S.W., 

June 13, 1876. 

To the Editor of the Chemical News. 

Sir,—It is only necessary to glance at your columns 
weekly to observe the wide and increasing sympathy of a 
large body of the Chemical Society with the so-called 
blackballing movement alleged to have been originated 
by certain younger members of the Society. 

Ill-inspired by the conciliatory speech of the President 
some few meetings since, relative to this matter, which 
was received with such due courtesy by the Fellows pre¬ 
sent, some by no means elder members have presumed, in 
questioning their discretion, to rebuke these mysterious 
offenders; indeed, to use a colloquial but extremely apt 
expression of low comedy, have been playing the “ heavy 
father ” to them. 

Paternal advice, however, requires support of a very 
substantial character, and necessarily falls somewhat flat 
and unheeded when given vicariously. Moreover, the 
“ young men ” alluded to are earnest and competent men, 
enthusiastic in the interests of their science, and strong 
of purpose. Having managed to get themselves admitted 
into the Society, they have nevertheless managed to raise 
its status by communicating original research; and seeing 
that the honour of the Society—and of a consequence 
their own honour—is threatened, in that that same learned 
Society is in danger of becoming a mere Club, the excuse 
for whose membership shall be a sham of chemical know¬ 
ledge, they have made a stand against an infringement of 
their privileges, just as a certain young parliament—after¬ 
wards known as the Long Parliament—fought for its 
rights in days gone by; they have roused a storm of 
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opinion which no jocose banter can lull, and which, when 
spent, will be found to have considerably cleared the 
chemical atmosphere. 

This, Sir, is one view of the subjedt; but there is a 
more neutral, less controvertible, point of view upon which 
I should like briefly to touch. 

There can be no doubt that the Chemical Society counts 
among its Fellows all the leading chemists of England. 
Some of these, in addition to the communication of 
original research, take a justly appreciated interest in the 
adtual welfare of the Society itself. 

Now, Sir, such a Society should be a true republic of 
Science, where individual expression of opinion is met 
with attention and welcome by all, but more especially 
by those necessarily placed in the position of power by 
the great body of members. 

It is evidently felt that in the Chemical Society this at 
present is not so,—that the opinions of many Fellows ob¬ 
tain no adequate representation, and can therefore only 
find immediate expression through the medium of the 
Press. Where perfedt understanding does not exist, secret 
opposition has arisen. The case in point is the protest 
which has made itself heard through the ballot, by so 
large a sedtion of the Society, against the admission into 
its ranks of men who have no place there. The argu¬ 
ments advanced in defence of this protest are strong; the 
increasing evil detradts from the prestige of the Society— 
it misleads the public; it produces, worse than all, dis¬ 
content in the Society itself. But the strongest of all 
arguments that can be adduced is the fadt that meetings 
have been, and are being, held with a view to bringing 
about so-called “organisation among chemists;” in other 
words, various plans have been put forward by means of 
which competent Fellows of the Chemical Society shall 
be distinguished from incompetent Fellows. Some pro¬ 
pose the Utopian notion of a self-regeneration of the 
Society ; we are to have Licentiated Fellows and Ordinary 
Fellows—perhaps the initials C.F. (Competent Fellow) 
and I.F. (Incompetent Fellow) are as good as any yet 
suggested. 

It seems to me, Sir, therefore, that what is before all to 
be wished, with regard to the Chemical Society, is that 
openness of discussion should replace the present de¬ 
plorably anonymous and restridted expression of opinion 
—that, especially with regard to the admission of Fellows, 
this would be conducive to a healthier state of things. 

In conclusion, allow me to remark, Sir, that Fellows in 
voting by ballot adt according to their own logical convic¬ 
tions, and that, this being so, the late severe black-balling 
must be looked upon as an expression of opinion on the 
part of certain Fellows whose names the ballot forbids us 
even to surmise. At the same time I would, with all 
deference, remind certain of your correspondents that it 
is as great an abuse of the privilege of ballot to accuse 
Fellows of indiscriminate blackballing as it would be to 
blackball from any other motive than conscientious con- 
vidtion.—I am, &c., 

C.F.C.S. 

To the Editor of the Chemical News. 

SIR)—John Dalton, teacher of mathematics, must we not 
eledt him a fellow of the Chemical Society ? Wm. 
Herschel, organist ; R. I. Murchison, retired officer, fox 
hunter ; Lord Rowe, Irish Peer ; Connop Thirlwall, 
Cltik in Holy Orders, afterwards Bishop; G. Grote, 
banker are they not fit company for men of science ? In 
our zeal to exclude mere dabblers in science from the 
Chemical Society do not let us exclude the dilettanti in 
the true sense of the word, the men who delight in science 
whether they live by it or no. 

I cannot but fear that the views of some of your corres¬ 
pondents as to qualifications would, if adopted by the 
Society, pradtically exclude all those who do not make a 
profit out of chemistry, and make it easy for those to 
enter whose love is not for science but for what they can 

get out of her, and who would be far more likely to injure 
the standing of the Society than any dabblers. On the 
other hand, the proposed plan of limiting eledtion to those 
who have contributed papers of value would make the 
Society very seledt; but has the proposer counted how 
many of the present Fellows could claim eledtion under 
such a rule ; or if it were applied to the Royal Society 
how many even of that seledt body would find themselves 
shut out ? 

It is often impossible to particularise in two or three 
words the reasons that the proposers have, or should 
have, for knowing that a candidate is a really scientific 
man, and unless it is found safe to trust largely to the 
discretion of others who have signed papers, the only way 
to do real justice to the Society and to the candidates 
would be to alter the rules of eledtion in such a manner 
as to ensure a fair investigation into the real merits of a 
candidate before presenting him for eledtion to the whole 
body. 

As far as I can recolledt I am not acquainted with any 
of those gentlemen whose failure to secure eledtion has 
caused so much comment, but I am strangely misin¬ 
formed, if, in some cases, they would have been rightly 
excluded by the most rigid rules proposed by any ; and, 
on the other hand, we must not forget that it was to the 
public spirit shown in openly warning us that we owed 
the certain rejedtion of one whose fate I have heard 
no one lament. 

I hope that at least the attention called to this subjedt 
will have the effedt of inciting all those who attend the 
meetings to take a real interest in the eledtions, so that 
the result, be it admission or rejedtion, may be the expres¬ 
sion of the opinions of a sufficient number to give it real 
weight, as representing the general opinion of the Society. 
—I am, &c., 

David Howard. 
Stamford Hill, June 12, 1876. 

To the Editor of the Chemical News. 

Sir,—As some Fellows of the Chemical Society are 
suffering from obtuse vision of the state of that Society’s 
affairs, perhaps I may be allowed to explain what the 
present discontent means. 

Some time since the Chemical Society saddled itself 
with an expensive though valuable journal, the publica¬ 
tion of which costs more money than can well be found. 
To meet this expense the portals of Burlington House 
were thrown open to all comers, and for a time there was 
witnessed a disgrace which, it is to be hoped, will never 
again be experienced. Tradesmen from pure conceit 
sought the Fellowship, and men who held bogus degrees 
rejoiced at the opportunity thus afforded them of swelling 
their bubble greatness. But there were men who watched 
and who felt the sting of this disgrace, and a stand was 
instituted to oppose this growing vice. It is now eighteen 
months since some few gentlemen, including the writer, 
became a nucleus for the movement, which has gradually 
absorbed into its vortex numerous followers and able 
leaders. 

Mr. C. E. Groves is totally at sea when he attributes 
the movement to a “ few young men,” for, although 
instituted by young men, it now embraces men of all 
shades of thought and position and certainly includes 
best part of the working men of the Society. 

Mr. Groves will pardon the writer for regarding him as 
a young man, and for calling his attention to the fact that 
progress in every direction is always more or less the work 
of young men. 

In war it is an objedt of care not to let the enemy have 
knowledge of your strength, but we can afford to negledt 
this precaution, for there can be no doubt that the move¬ 
ment under discussion is well supported, and in spite of 
all opposition it will accomplish its objedt. 

Young chemists (and they are the men who carry on 
the work of these days) know too well how disposed 
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certain older Fellows of the Society are to stand still; 
they have secured their reputation ; their position socially 
and professionally is determined. But it is to be feared 
that these same men often fail in that generosity of 
charadter which should prompt them to help younger 
men, as they themselves were helped in days when 
chemistry was not what it is. There is in England no 
University, no Corporation, no Organisation which stamps 
the chemist but the Chemical Society. Shall we, then, 
admit into our body men having no qualifications, and, in 
some instances, no principles ? Are these men to become 
our compeers, our professional brethren ? 

If the Fellows of the Chemical Society will bat look 
around they will at once perceive that those who hold 
aloof from the present movement are those older Fellows 
of whom we have spoken and some few younger men who 
follow in the paths illuminated by the light which they 
reflect as satellites to the greater planets. Astronomers 
know, however, that the common stars are, in many 
instances, of greater size than the planets which appear 
larger by reason of their greater proximity to the observer. 

The meaning of the present outcry for organisation of 
chemists is but too evident. Its history is that of the 
movement under discussion, and it points to one and the 
same truth. The Chemical Society has suffered disgrace 
by the admission to its Fellowship of men who ought to 
have been eledted only as Associates, or have been rejected 
altogether. 

The men who are so indignant at the recent black- 
ballings at the Society would have a difficulty in explain¬ 
ing why on the lists of the Society there appears the 
name of only one Associate : and greater difficulty still in 
explaining how men as Associates would fail to advance 
chemical science equally as when Fellows, if the only 
way in which they can do this is by subscriptions. As a 
matter of fadt the scheme for the Organisation of 
Chemists, suggested by Prof. Frankland, amounts to a 
revival of the distinction of Fellows and Associates. 
That is to say, he proposes that whereas all existing 
members shall be still considered as Fellows, a higher 
distinction shall be given to those among them who can 
produce the necessary qualifications ! 

We sincerely trust that this scheme may be adopted, 
but until the future is provided for the present movement 
in the Chemical Society will be continued. 

In conclusion, I would suggest to the younger Fellows 
of the Society henceforth to place their confidence in men 
elected from their own body, who will sustain the reputa¬ 
tion of chemists and the Chemical Society. In like 
manner they should be well and largely represented in 
any scheme of organisation that may be developed, or, 
failing this, they should energetically resist it.—I am, &c., 

F.C.S. 

To the Editor of the Chemical News. 

Sir,—Your correspondent “Twig,” and other gentlemen 
who have written to the Chemical News, are no doubt 
actuated by a desire to do what is right, and forward the 
interests of the Society of which they are members, but 
the opinions which they apparently entertain do not accord 
with my own. I do not approve of all candidates for 
election being “ blackballed ” because they have not pur¬ 
sued a strict course of study. But I do hold that a man 
must have some knowledge of and show interest in the 
subjeCt before he can in any way contribute to “ the 
advancement of Chemical Science.” I cannot regard his 
scription of two guineas per annum as a substitute for his 
want of such knowledge. A display of ignorance coupled 
with the letters F.C.S. is calculated to do more harm than 
the lack of many subscriptions. Your correspondent 
says—Is the Chemical Society to be an association of 
chemists or an assemblage of indescribables ?” And, 
again,—“ As long as the Chemical Society is supposed 
to represent chemists,” &c. I may ask, What is a chemist ? 
I have my own independent opinions on this as on most 

other subjedts, but I confess I am ignorant of any received 
definition of such a being. Another correspondent says— 
“ It is useless to deny that the world looks upon these 
titles which Societies grant as a species of degree, and 
that their possession is a guarantee of the holder’s pro¬ 
ficiency in some branch of science,” and I may add that a 
recent article in the World made this very evident. 

Collating the ideas and expressions of opinion, and 
reducing them to their simplest form, we arrive at the 
following conclusions :— 

(1.) That the public regard the Fellowship of the Che¬ 
mical Society as a sort of degree, or stamp of 
considerable knowledge and skill in the Science 
of Chemistry. 

(2.) That the Society consists, mainly at least, of two 
classes of Fellows, dilettanti and workers. 

(3.) That there being no distinction between the two 
inconveniences arise therefrom. 

(4.) That the course of study for a chemist should be 
strictly defined. 

A large amount of private correspondence with gentle¬ 
men in the country, which I have in my possession, calls 
for some organisation, and the facts here deduced show 
that this is not only desirable but necessary, because the 
Chemical Society appears to occupy a false position. My 
previous remarks on the care necessary in signing certifi¬ 
cates arose from facts which have come within my ten 
years’ experience. A certificate arrives by post, with a 
request to sign either from personal or general knowledge, 
the candidate being a stranger to the receiver of the letter, 
and unknown by any published papers. Occasionally a 
similar request is made in the lecture room, where one’s 
only acquaintance with the candidate is the general con¬ 
tour of the back of his head. Other cases I will not enter 
into.—I am, &c., 

W. N. Hartley. 
King’s College, London, 

June 13, 1876. 

To the Editor of the Chemical News. 

Sir,—The discussion now going on in your columns on the 
subject of the qualifications for admission to the Chemical 
Society cannot fail to be of the greatest moment to all 
interested in chemistry, both as a science and as a pro¬ 
fession in which to gain a livelihood. It is not only to 
Fellows of the Society that this question is of interest. 
There are many, very many, who, like your correspon¬ 
dent “ P. H.,” have never yet offered themselves as can¬ 
didates for eledtion, simply because they knew how utterly 
worthless is the “ distinction” F.C.S., and because they 
have seen it granted to so many whose claims to any 
knowledge of chemistry were perfedtly absurd; also be¬ 
cause they see how shamelessly the F.C.S. may be used 
as an advertisement without calling forth any notice from 
those at the head of the Society. Yet all those who keep 
aloof on these grounds would gladly have entered the 
Society if it had been what it should be, and what many 
people who do not know it still imagine it to be ; and 
they will be very glad if Messrs. “ Twig ” and “ Nuntius,” 
and the other blackballed succeed in forcing the govern¬ 
ing body of the Chemical Society to alter the rules in 
some way so as gradually to rescue it from the absurd and 
undignified position in which it now is, when so many of 
its own Fellows have to speak of it with contempt. 

The letter from Mr. Pettengill is also of interest, inas¬ 
much as it probably sets forth the views of a body of 
chemists as to the constitution and working of the much 
talked-of proposed Institute of Chemists. If such a body 
comes into real and adtive existence, nobody is likely to 
objedt to its rules being so framed as to completely exclude 
all who have not had a proper course of original training 
in a recognised manner and of sufficient duration, followed 
by a good period of pradtical occupation in the profession. 
We do not know as yet who are Mr. Pettengill’s “clients,” 
but it seems as if they were going to place themselves in a 
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very ambiguous and somewhat ridiculous position in one re¬ 
sped. Why on earth should Fellowship of the Chemical So¬ 
ciety have anything to do with admission to membership 
of the proposed Institute ? Surely this latter ought to be 
perfectly independent in every respect; and it is, at any 
rate, a very ill-chosen moment to propose any such rule 
as requiring candidates for the Institute to first be F.C.S., 
when the Fellows are disputing among themselves whe¬ 
ther or not any chemical qualification is to be demanded 
before election to their Society, and when their President 
has distinctly stated that none such should be required. 
Now, if any kind of amateurs, and people with a “ general 
interest” in chemistry are to be held eligible for the 
F.C.S., what possible qualification can the F.C.S. confer 
upon anybody as regards membership of a guild of purely 
professional chemists ? It seems to me, and to others 
to whom I have spoken, that this proposed rule, and 
also that of giving the nomination of several members of 
the Council of the proposed Institute to the Council of 
the Chemical Society, can lead to but one inference. 
It looks as if the “clients” of Mr. Pettengill were 
afraid of treading on the toes of the Chemical Society, 
and had cooked up this very singular proposed rule as a 
kind of “sop” to that body—to compliment them, and 
perhaps indiredly add to the number of Fellows and con¬ 
sequent revenue. 

Let the proposed Institute come into being as soon as 
possible ; but let it have enough backbone to stand by 
itself for its own specific aims and ends, and not stultify 
itself by any such queer arrangement as that alluded to. 
If such a rule were really confirmed, one qualification 
for membership would be held by many “chemists” who 
never did a bit of chemical work in their lives. It is, in¬ 
deed, high time that something was done to raise the 
position of chemists. All well-wishers of the Chemical 
Society must be glad to see an agitation which will, per- 
haps, put an end to this bad state of things. All well- 
wishers of the proposed Institute will desire that it may 
in no way conned itself with the Chemical Society, unless 
the latter is very much reformed in some respeCts.— 
I am, &c., 

, , T Analyst. 
London, June 13. 

UNITY AMONGST CHEMISTS. 

To the Editor of the Chemical News. 

The discussion which is going on in yonr pagi 
must have convinced the most sceptical that we a 
rapidly approaching a period when it will be wise ar 
expedient to found a corporation which shall be tl 
representative^ alike of the chemists and chemistry 
England. We may therefore exped that question 
deeply concerning all engaged in chemistry, will soon 1 
raised, when, let us hope, they will be freely discussed. 

At present chemistry is in some sort of way represente 
by the Chemical Society ; analytical chemisty by tl 
Society of Analysts ; and technical chemistry by tl 
Chemical Sedion of the Society of Arts. But it 
apparent that not one of these commands the full respe 
of chemists, and this for the obvious reason that they a 
not associations of chemists. Had it been otherwise, or 
or other of them might have been taken without hesitatic 
as the nucleufi of the desired institution. 

It is now proposed to found what will be the fouri 
chemical organisation, whose primary fundion shall 1 

the general advancement of technical chemistry in i 
application to the arts, manufadurers, agriculture, ar 
public health.” 1 he objed of the promoters of th 
undertaking is laudable,‘,and doubtless would commai 
the general support of chemists—at least as to its pri 
C1P e~ 'Vere it not for existing bodies which profess to < 
much the same thing. If organisation is to mean disi 
tegration, it appears to me that we have had enough ai 
to spare, and what we really want now is unity. It is t 
first essential to a country’s greatness, and is absolute 

necessary for chemistry to attain to its maximum as a 
source of power. 

Naturally we seek for the uniter of chemists—in fad the 
Bismarck of chemistry—in the Chemical Society. Grant 
that this, the oldest of chemical organisations, has striven 
to do its work through one small channel only, and has 
negleded altogether the interests of chemists, yet it con¬ 
tains within its ranks all the chemists of whom Great 
Britain has reason to be proud. 

It would be more gratifying to me were I to hear— 
instead af a proposal to found an institute of professional 
chemists, or one for technical or scientific chemists—a 
pioposal to found simply an institute of chemistry, whose 
doors should be open to all (after, of course, giving proof 
of knowledge and skill) engaged in chemistry whether 
technological or scientific. Chemistry, being so vast, 
makes it absolutely impossible for one mind to grapple or 
do justice to it as a whole, which leads me to think that, 
in the event of an institute or society of chemistry being 
founded, or the Chemical Society reformed, it would be 
well were it divided into sedions. Let the president of 
the institute or society, say, be the chairman of the 
scientific sedion, and other distinguished men appointed 
to the chairmanship of the technological, analytical, or 
other sedions. 

_ The entrance to such a body should be made sufficiently 
difficult to ensure resped, and should be obtainable 
through (1) original work in any branch of chemistry, or 
(2) examination in the pradice and principles of chemistry. 
—I am, &c., 3 

Dulwich College, June 13, 1876. 
Alfred Tribe. 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical News. 
^IR,—The appearance of Mr. Pettengill’s letter in the 
Chemical News (vol. xxxiii., p. 240) makes it desirable 
that gentlemen interested in the question of “ Organisa¬ 
tion amongst Chemists,” should be informed that 
energetic steps towards the attainment of this objed 
have been taken, and that the following brief report of 
what has been done should be laid before them. 

After a large amount of private correspondence with 
most of the leading chemists in the United Kingdom for 
the purpose of eliciting views and opinions, the Council 
of the Chemical Society was asked for and kindly granted 
the loan of their meeting-room for the purpose of holding 
a private' meeting to consider the question generally. 
The President of the Chemical Society kindly consented 
to take the chair at this meeting, which was duly held on 
April 27, 1876, about one hundred and thirty of the best-' 
known chemists having been asked by circular to be 
present, and about fifty being adually present. 

Resolutions were finally passed as follows:_ 

I. That it is desirable that an Organisation of Pro¬ 
fessional Chemists be effected. 

Carried unanimously. 

II. That in order to effect this organisation it is 
desirable that a body be formed for the purpose 
of selecting as members of the organisation such 
persons as may be found to be competent 
chemists. 

Carried unanimously. 

Propositions were brought forward for the establishment 
of an “ Institute of Professional Chemists” as the 
“body” referred to, this institute being unconnected 
with any other existing corporation or society; and 
also for the alteration of the constitution of the 
Chemical Society so as to adapt it to fulfil the 
duties of the new “ body.” After a good deal of 
discussion a committee was appointed for the pur¬ 
pose of conferring with the Council of the Chemi¬ 
cal Society, with a view of ascertaining how far that 
Society is able and willing to carry out a scheme for the 
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organisation of professional chemists, and the meeting 
was adjourned until such time as this committee should 
be able to report the results of their conference. 

This committee consisted of the following gentlemen :— 
Mr. M. Carteighe, Mr. Dugald Campbell, Dr. E. Frank- 
land, Mr. F. A. Manning, Dr. Redwood, Dr. Stevenson, 
Mr. Tuson, Dr. Voelcker, Mr. J. A. Wanklyn, Dr. C. R. 
Alder Wright, with Mr. W. N. Hartley as secretary. 

This committee has met several times, and has conferred 
with the Council of the Chemical Society, which is now 
carefully considering the matter ; as yet, however, this 
committee has been unable to report, because very great 
consideration on the part of the Council of the Chemical 
Society is requisite before a definite answer can be given. 
But it is believed that the Council of the Chemical Society 
will very shortly be able to give at least a provisional 
answer to the application made to them, and that this 
answer will take the form of a definite proposition for 
selecting from the general body of Fellows of the Che¬ 
mical Society such as are found to possess skill and 
attainments sufficient to render them worthy of such a 
distinction, and conferring upon these some additional 
title, such as “ Practising Fellow,” or the like. 

Probably before this proposition can be definitely made 
to the Organisation Committee, a general meeting of the 
Fellows of the Chemical Society must be convened, for 
the purpose of considering the desirability of such a 
course. Manifestly it may be that a majority of those 
present at such a meeting may think this proposition 
either objectionable on its own score, or less likely to 
effeCt the desired result than would be an institution 
starting de novo, and not fettered by a charter granted for 
purposes not altogether the same as those in view, nor by 
its government being necessarily either identical with or sub¬ 
ordinate to the Council of the Chemical Society. In such 
a case, the letter of Mr. Pettengill clearly shows that the 
desired results can readily be obtained even without the 
concurrence and co-operation of the Chemical Society as 
a body. If, however, at such a general meeting of the 
Chemical Society the Fellows should give their assent to 
such alterations in the bye-laws of the Society, and in the 
constitution and mode of election of its Council, as may 
be necessary to render fairly practicable the scheme of 
uniting under one charter a purely scientific Society with 
a professional Association, there can be little doubt that 
this plan will commend itself to the acceptance of those 
present at the adjourned meeting of the promoters of the 
organisation movement.—I am, &c., 

C. R. Alder Wright, D.Sc. 
Chemical Laboratory, St. Mary’s Hospitai, W. 

June ii, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de l'Acade:aie 
des Sciences. No. 21, May 21, 1876. 

Fixation of Atmospheric Nitrogen by Vegetable 
Soil.—M. Th. Schloesing.—All the experiments prove 
evolution rather than absorption. Neither sealed tubes, 
nor the passage of nitrogen through liquids, nor variation 
in the proportion of the reagents, nor the exposure of the 
earth in an atmosphere deprived of oxygen, have pre¬ 
sented the phenomenon of the fixation of nitrogen. 

Action of the Organic Acids upon the Tungstates 
of Soda and Potassa.—M. J. Lefort.—Of all the mine¬ 
ral salts regarded as neutral in accordance with their 
composition, there is none which shows so decidedly 
alkaline a reaction with litmus as the neutral tungstate of 
soda. In the diluted solutions of the neutral tungstates 

of potassa and soda the addition of certain organic acids 
such as the acetic, oxalic, tartaric, and citric, give rise to 
no apparent reaction. Under these circumstances there is 
a formation of acid tungstates, but in one special case these 
organic acids may behave like mineral acids, producing 
yellow tungstic acid. 

Second Paper on the Theoretic and Experimental 
Determination of the Relation of Two Specific 
Heats in Perfect Gases whose Molecules are Mont 
atomic.—M. Y. von Villarceau.—This paper consist? 
chiefly of mathematical formulae. 

Lead Present in certain Platinum Points employed 
in Lightning Conductors.—M. S. de Luca.—It appears 
that the supposed platinum points of the lightning-rods 
attached to the Observatory on Mount Vesuvius has been 
adulterated with lead to the extent of 10 to 12 per cent. 

Modification in Electric Batteries, rendering their 
Construction more easy and more economical.—M. 
Onimus.—The author substitutes parchment-paper for. 
porous earthenware. 

New Experiments on the Flexibility of ice.—M. J* 
J. Bianconi.—The author finds that ice possesses a com 
pressibility or plasticity, decided, but sluggish and very 
limited. 

Nitrides and Carbides of Niobium and Tantalum. 
—M. A. Joly.—After referring to the researches of Woehler 
and Ste.-Claire Deville, the author states that he has found 
that carbon combines with niobium, and that mixtures 
may thus be obtained containing variable proportions of 
nitride and carbide, the latter increasing with the tem¬ 
perature. Titanium also, like niobium and tantalum, 
combines with carbon and nitrogen, forming mixtures in 
various proportions. 

Normal Pyrotartaric Acid.—M. Reboul.—This acid 
crystallises in triangular laminae belonging to the clino- 
rhombic and hemihedral type. Its analysis gives C = 45*2, 
H = 6‘o, theory requiring C = 45*4, H = 6'o. It distils 
without alteration at 2990. Its point of solidification and 
fusion is 96°. It is very soluble in cold water, and in 
boiling water it dissolves in all proportions. It is also 
soluble in absolute ether and alcohol. The author has 
examined its neutral barytic, CsHgC^Ba-f-sHaO, and 
calcic salt, CjHgC^Ca + qH^. 

Electrolysis of the Derivatives of Aniline, Phenob 
Naphthylamin, and Anthraquinon.—M. F. Goppels- 
rceder.—Reserved for insertion in full. 

Nature of the Mineral Substances Assimilated by 
Fungi.—M. L. Cailletet.—There are differences between 
the coinposition of the ash of these plants and of such as 
contain chlorophyll. Chlorophyllous plants draw from 
the atmosphere under the influence of light carbon, oxygen, 
and hydrogen, whilst the lower plants—and in particular 
the fungi—seek the same nutritive elements in unstable 
compounds corresponding to what we call explosive 
bodies. This essentially different mode of nutrition may 
expl in the notable differences found in the respective 
aralysis of fungi and of chlorophyllaceous plants. Iron, 
one of the most important inorganic elements of the latter 
group, does not appear to be present in the fungi, which 
are poor in lime and magnesia, but very rich in alkalies 
and phosphoric acid. 

Bulletin de la Societe Cldmique de Paris, 
No. 9, May 5, 1876. 

Normal Pyrotartaric Acid.—M. Reboul.—Not adapted 
for abstraction. 

Products of the Addition of Hypoehlorous Acid 
to Non-saturated Compounds, and especially to Pro- 
pylen.—M. Louis Henry.—-Already noticed. 

Source of Carbonic Acid, Characteristic of the For- 
mines and Polyatomic Alcohols.—M. Lorin. 

Correspondence from St. Petersburg, Jan. X5,1876.— 
M. W. Louguinine.—M. Menschoutkine, on behalf of M. 
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Bunge, communicated the results of experiments on the 
electrolysis of aqueous solutions of oxalic acid. 

M. Boutleroff, on behalf of M. Saytzeff, described cer¬ 
tain researches on diallyl-oxalic acid and on allyl-dimethyl- 
carbinol. 

On behal^of M. Kolly he also communicated certain 
hypothetical views on the composition of glucose. 

He also announced that pseudo-butylen obtained from 
secondary butylic alcohol dissolves in sulphuric acid less 
easily than isobutylen. 

M. Dobroslavine described the results of experiments 
made with saliva upon different kinds of starch, and also 
laid before the Society a note on the application of caout¬ 
chouc stoppers for closing tubes in which it is intended to 
heat aqueous liquids above their boiling-points. 

M. Goldstein has studied the adtion of chloride of 
benzoyl on dinitro-diphenol. 

M. Mendeleeff finds that the application of Dalton’s 
law to the determination of the composition of different 
layers of the atmosphere is confirmed by the analysis of 
air collected by Boussingault on the summits of the Andes, 
and by Miller’s analysis of air taken in a balloon ascent. 

The same part of the Journal of the Russian Chemical 
Society contains a memoir on the synthetic pyrotartaric 
acid of Simpson, by M. A. Lebedeefif; a paper on the pre¬ 
sence of aceton in the urine of diabetic patients, and one 
on the laws governing the combination of non-saturated 
organic molecules, by V. Markovnikoff; a memoir on the 
transformation of certain hydrocarbides of the ethylenic 
series into corresponding alcohols, by M. A. Boutleroff; a 
paper by the same chemist on the milky juice of Cynanchum 
acutum ; and one by E. Wagner on the adtion of zinc 
ethyl upon acetic aldehyd. 

Revue Univcrsclle des Mines, de la Metallurgie, de 
Travaux Publics, des Sciences et dcs Arts Appliques a 
VIndustrie, March and April, 1876. 

Commercial Assay of Sulphate of Soda.—L. L. de 
Koninck.—The author after referring to his former paper 
(Revue Univcrsclle, xxv., March and April, 1874) criticises 
the methods given by Mr. Tate (Chemical News, vol. 
xxix., p. 144), Mr. R. J. Tinniswood (pp. 164 and 205), 
and Mr. W. Simmonds (pp. 185 and 216). The author 
makes the curious mistake of rendering “ high analysts ” 
as “ les essayeurs cn renom /” He concludes:—“I still 
hold the method which I formerly described to be the best. 
The only modification which I introduce consists in the 
simultaneous determination of the alumina, ferric oxide, 
and sulphate of lime. For this purpose after having pre¬ 
cipitated the alumina and iron with ammonia f add 
oxalate of ammonia to throw down the lime. The 
precipitate is collected upon a filter and washed, calcined, 
treated with a few drops of dilute sulphuric acid, and 
heated again to redness in order to decompose the sul¬ 
phates of iron and alumina.” 

Ammonia Process of Manufacturing Soda.—M. P. 
Hanrey.—A history of the earlier attempts at the manu¬ 
facture of soda in the manner in question from the first 
experiments of Dyar and Hemming to the successful 
results of M. E. Solvay, whose soda-ash is said to contain 
99’4385 per cent of pure carbonate of soda. 

TEXT-BOOKS OF SCIENCE. 
On Saturday, July 8, will be published, in small 8vo., 

with 5 Woodcuts, price 3s. 6d. 

INTRODUCTION to the STUDY of CHE- 
MICAL PHILOSOPHY; the Principles of Theoretical and 

Systematic Chemistry. By William A. Tilden, D.Sc. Lond., 
P.C.S., LeCturer on Chemistry in Clifton College. 

_London: LONGMANS and CO. 

Now ready, demy 8vo., price 3s. 6d. 

^TABLES forming an APPENDIX to PROF. 
DITTMAR’S MANUAL OF QUALITATIVE CHEMICAL 

ANALYSIS. 

Edinburgh : EDMONSTON and DOUGLAS, 88, Princes Street. 
London; HAM1L10N, ADAMS, and CO., 32, Paternoster Row. 

Y^hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
Fuel: Production of Light: Secondary Products of the Gas Manu¬ 
facture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 
Sulphur and its Compounds: Acidimetry: Chlorineand its Bleaching 

Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium and Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussidte of Potash : Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and specifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 

UNIVERSITY COLLEGE, BRISTOL. 

UPhe Council are about to appoint the following 
Professors and Lecturers :— 

1. Professor of Chemistry. 
2. Professor of Modern History and Literature. 
3. Lecturer in Mathematics and Applied Mechanics. 
4. LeCturer in Experimental Physics. 
5. LeCturer in Political Economy. 
6. LeCturer in Classical History and Literature. 
The Stipend of the two Professors will be £300 per annum each 

with a proportion of Students’ Fees. The Council guarantee a 
minimum emolument of £400 per annum. 

The appointments of Lecturers are temporary, the engagement 
lasting only from Oaober, 1876, until the end of April, 1877. Each 
LeCturer will receive an Honorarium of £150 and Half the Students’ 
Fees. 

The latest day for sending in Applications is June 23rd. 
Further particular may be obtained from the Secretary. 

By order of the Council, 
EDWARD STOCK, M.R.C.S. Eng., 

Secretary. 
Temporary Office, Shannon Court, 

J une 1st, 1876. 

R ERNERS COLLEGE of CHEMISTRY.— 
EXPERIMENTAL MILITARY and NAVAL SCIENCES 

under the direction of Professor E. V. GARDNER, F.E.S., &c.’ 
of the late Royal Polytechnic Institution and the Royal Naval College’. 

The Laboratory and Class Rooms are open from n to 5 a.m. and" 
from 7 to 10 p.m. daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c.,conducted. 
For prospectus, &c.,apply to Prof. E V. G., 44, Berners-street, W. 

A/T ORRIS TANNENBAUM, 37, Fitzroy 
Street, offers Jewellers, Mineralogists, Lapidaries, and 

especially Collectors of Rare Cut Gems (which he possesses in all 
existing kinds), large Collections of Fine Hyacinths in all Colours, 
Clear Spanish Topazes, Blue and Yellow Amethysts, Jargon, 
Olivine, Fossils, Fine Collections of Shells, Thousands of Indian 
Pebbles. Polished Agates, &c., Starstones and Cafseyes, Garnets, 
Cape Rubies, Fine Slabs of Lapis Lazuli, Fine Emeralds in the 
Matrix, Fine Crystallised Rubies and Brazilian Topazes, and 
Thousands of Rare Opals. Specimens and for Cuttings. Orders 
effected to all parts of the W'orld. 

P OYAL POLYTECHNIC.—New Lecfhii;7by 
-LV Prof. Gardner. BURNING and COMBUSTION and 
CROOKES’S DISCOVERIES and APPARATUS, Brilliant Ex¬ 
periments. C. E. Heinke’s Diving Apparatus and Submarine Lamp. 
Two Divers. Diving Bell twice daily. Type Writer. Hogg’s 
Patent Ventilation Bateman’s Colleftion of Model Steam Engines. 
Bidder’s Magnetic Lamp. Tisley’s Compound Pendulum, &c., &c. 
Admission to the whole, is.; Schools and Children under 10, half- 
price. 

P OYAL POLYTECHNIC.—Alice in Won- 
iV derland ; or, MORfi WONDERS IN WONDERLAND, 
New Songs, Views, and Illustrations, by Mr. George Buckland 
A WALK THROUGH THE TOWER, and WONDERS OF THE* 
MICROSCOPE, by Mr. J. L. King. Mr. Taylor’s WONDERFUL 
BOY ; Clairvoyance and Plate Dancing extraordinary. SOLOS ON 
THE VIOLIN by Miss C. A. Brousil, of the Celebrated Brousil 
Family. Admission to the whole, is.; Schools and Chlildren under 
10, half-price. 
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ON MERCURIC 10DATE: 

ITS PREPARATION AND REACTIONS.* 

By C. A. CAMERON, M.D., F.R.C.S., 

Prof. Chemistry R.C.S.I., Medical Ofiicer of Health and Analyst 
for Dublin. 

The author finds that the statements made by Rammels- 
berg and Pieischl that mercuric iodate cannot be obtained 
by precipitation, is erroneous, except in reference to mer¬ 
curic chloride. Iodic acid added to hot solution of 
oxycyanide of mercury, in the ratio indicated by the 
equation— 

(HgCy2+ HgO) + 2HI03 = Hg2l03-fHgCy2+ H20 
gives a white amorphous precipitate, almost insoluble in 
water, attacked with difficulty by nitric acid, but soluble 
readily in hydrochloric acid. Iodic acid and alkaline 
iodates give the same kind of precipitate with nitrate and 
acetate, but not with chloride of dyad mercury. However 
obtained, mercuric iodate dissolves very readily in solu¬ 
tion of alkaline chlorides, bromides, iodides, cyanides, 
and cyanates, in disodic hyposulphite, and in hydrochloric 
acid. It is also soluble in dilute solutions of manganese 
and zinc chlorides. It is insoluble in solutions of potash, 
soda, ammonia, sodium sulphite, borax, corrosive sub¬ 
limate, hydric disodic phosphate, alkaline iodates, chlo¬ 
rates, and bromates, and in acetic, fluoric, and silico- 
fluoric acids. Treated with hydriodic acid or hydrobromic 
acid, mercurate iodate is dissolved with liberation of bro¬ 
mine and iodine. Mercuric bromate does not dissolve 
when treated with alkaline iodides, chlorides, &c., but 
they turn it brown. 

When mercuric iodate is dissolved in chloride of potas¬ 
sium, chloride of ammonium, iodide of sodium, &c., and 
the solution evaporated, the salt which crystallises out 
first is an alkaline iodate, whilst the mercury converted 
into chloride forms, with excess of the solvent, a great 
variety of crystallisable double salts. In the cold 4 atoms 
of an alkaline iodide, &c., dissolve 1 atom of mercuric 
iodate; at a boiling temperature 2 atoms suffice. 

From solution of Hg2i03 in Na2S203 hydrochloric acid 
throws down a red precipitate soluble in excess of acid, 
and Hg2l03 dissolved in NH4C1 gives with ammonia a 
white precipitate insoluble in ammonia. These precipi¬ 
tates have yet to be examined. A mixture of potassium 
chlorate, mercuric iodide, and water heated in a sealed 
tube up to 170° C. undergoes no change, but at 200 
C., and especially with excess of chlorate, the scarlet 
colour of the iodide soon vanishes; on cooling, the tube 
is found filled with crystalline tufts, and its contents dis¬ 
solve completely in water. On evaporating the solution, 
potassium iodate crystallises out, leaving HgCl2 in solu¬ 
tion. 

ON THE PRODUCTION OF CARBON PROTO¬ 

SULPHIDE. 

By SERGIUS KERN, St. Petersburg. 

The discoverer of this compound, M. Sidot, described a 
year ago the results of his researches on the decomposition 
of carbon disulphide under the influence of solar light 
(Comptes Rendus, 1875, tome ixxxi., No. 1). The light was 
aCting on sealed tubes containing carbon disulphide for 

* Abstract of a paper read before the Society of Public Analysts, 
14th June, 1876. Communicated by the Author. 

about two months ; the compound was then decomposed 
without the production of gaseous matter, sulphur was 
obtained in solution, and a reddish-brown matter was 
precipitated, which Sidot found by analysis to be a new 
compound, viz., carbon protosulphide (CS). The same 
compound has been obtained by me in the following man¬ 
ner :—In a test-tube ordinary carbon disulphide (crude) 
was poured, and some pieces of clean and pure iron-wire 
were placed in the tube, which was next well corked and 
left for about one month and a half in my laboratory. On 
then opening the tube, the liquor in it was found to be 
water, which had been present as an impurity. Reagents 
showed in the liquor not the least presence of carbon 
disulphide. The test-tube contained a reddish-brown 
precipitate; the pieces of iron-wire were partly covered 
with the same precipitate, and had diminished in weight. 
The precipitate was found to be a mixture of iron disul¬ 
phide (marcasite) and carbon protosulphide, which was ' 
produced by the reaction :— 

2CS2 + Fe = FeS2 + 2CS. 

As carbon protosulphide is nearly insoluble in hydro¬ 
chloric acid, it is easily separated from the iron disulphide 
by means of this reagent; the CS is then liberated in the 
form of reddish-brown flocks. 

The compound obtained, as described above, is an in¬ 
odorous powder, insoluble in water, alcohol, and also 
nearly insoluble in carbon disulphide. Sulphuric and hy¬ 
drochloric acids have no aCtion on it. 

I have now prepared some grms. of carbon protosul¬ 
phide, and the reactions of it with some other compounds 
will be communicated. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 244.) 

Chlorine, Bromine, Iodine, and Fluorine. 
By Dr. E. Mylius, of Ludwigshafen. 

The refrigeration of the gases, especially those from the 
calcination spaces, is most conveniently effected by 
means of cold air. Cold water is, indeed, employed as a 
refrigerant in some establishments in Germany and 
France, but the difficulties involved can only be success¬ 
fully combatted on the small scale. In larger works cold 
air is preferable and is universally employed in England. 
Refrigeration becomes absolutely necessary where rever- 
beratories are used for calcination, and the gases pass at 
once into the coke-towers. In this case the heat is so 
considerable that the coke may take fire, a result which 
has actually happened. 

The apparatus employed in English works for cooling 
the gases consists chiefly of pipes which are either con¬ 
ducted straight onwards with a slight inclination or 
where' it is desirable to economise space, are arranged 

j descending and ascending in the form of a U. These 
pipes are made of fire-clay of from 0*4 to o’6 metre in¬ 
ternal diameter, and fit into each other by means of con¬ 
tracted ends. The joints are made good with a mixture 
of fire-clay and coal-tar. If possible this series of pipes 
is carried with a fall of 0-05 to 1 metre for 35 to 70 metres 
to the condensers, which, to obtain the strongest possible 
acid, may be either Woolf’s bottles or, as in many cases 
preferable, stone troughs. The latter have the great 
advantage that the many elbows of the connecting pipes, 
which impede the movement of the gases, may be more 
easily dispensed with. They are best made of sand-stone 

* “ Berichte iiber die Entwlckelung der Chemischen Industrie 
Wahrenddes Letzten J ahrzenends.” 
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slabs let into each other and held together with tie-rods 
which pass through the projedting ends of the side slabs. 
Or the slabs are fitted together with their edges bevelled 
to an angle of 45°> tightened by the interposition of strips 
of caoutchouc, and the whole clamped together with a 
somewhat expensive iron frame work. Lunge decidedly 
recommends the former plan, troughs cut out of a solid 
block are sometimes used in Germany, especially in the 
neighbourhood of sand-stone quarries. Such, however, if 
of large size are very costly, and if once damaged can scarcely 
be repaired. The sand-stone used in Germany after it 
has been shaped out requires to be saturated with coal-tar, 
as it is otherwise unable to resist the adtion of the acid. 
Very hard stone, such as the carbonaceous sandstone 
(Kohlen sandstein) quarried at Herdecke and Wetter, in 
Westphalia (Hasenclever), does not require this prepara¬ 
tion. Many English sandstones are sufficiently compadt 
to resist the muriatic acid without any preparation (see 
the sedtion on bromine below). 

In these stone troughs a great part of the muriatic acid 
is condensed. The gases not condensed pass into the 
base of a coke-tower divided into two sedtions. They 
ascend in one of these and descend in a pipe fixed outside 
the tower, ascend again in the second compartment of the 
tower, and are thence led through a descending pipe into 
the chimney. The exit pipe is fitted with a damper to 
regulate the draught. The second compartment of the 
tower serves especially to free the gases which pass 
through it entirely from muriatic acid. According to the 
arrangement described the gas traverses both sedtions of 
the tower in a diredtion opposite to the descending 
current of water. It would be possible to dispense with 
the two external descending earthenware pipes if the two 
towers were connedted above, and the gas were allowed 
to pass in the second tower in the same diredtion as the 
water. Thereby, however, a much less perfedt condensa¬ 
tion would ensue in the second tower, and a larger 
descending flow of water would be required. 

(To be continued) 

varies inversely as its length, has been supposed to con- 
tradidt the ordinary view. The apparent contradidtion 
lies in the fadt that in the ordinary theory the phrase, 
“ other things,” means the values of W, P, h, k, while in 
the prospedtus of Bunge’s balance it means merely that 
the times of oscillation of the two balances compared are 
the same. 

Referring to the formula for the time of oscillation of 
the balance which ought to have been given in the 
former note as— 

2 PA T\V h 

Wk,,l+2Pa* 

where k' is nearly proportional to a, it is clear that the 
times of oscillation of any two balances are nearly pro¬ 

portional to the values 
k 

for those two balances. 
a* 

Consequently, if the beam of one be three times as 
long as that of the other, in order that the two balances 
may swing in the same time, the value of k for the longer 
balance will have to be nine times its value for the 
smaller; and if the weight of the larger be assumed to be 
three times that of the smaller, the sensibility of the larger 

will, by the formula 
a 

\v/7 
assuming li in both cases to 

vanish, be one-ninth only cf that of the smaller. 
The writer regrets that in the former note the vertical 

lines of the diagram were not engraved perpendicularly 
to the horizontal ones, and that by an error, for which he 
is solely responsible, the same letter D was used to repre¬ 
sent two points in the diagram. This will, he believes, 
cause no confusion if the attention of the reader is drawn 
to it at once. 

SOME NOTES ON ANILINE-BLACK. 

By S. CABOT, Jun. 

ADDITIONAL NOTE ON BALANCES.* 

By Prof. ALDIS. 

An examination made by Prof. Herschel of Bunge’s 
balance since the last meeting gives the following dimen¬ 
sions, with the notation of the former note 

rt*=64m.m. /i = o (probably). 6 = 0-175 m.m. W = 40grms. 

A similar examination of a balance by Kleiner, which 
has been used in the laboratory for some time, gives for 
that balance — 
rt= 198 m.m. /t = 0-5 m.m. 6 = 1-25 m.m. \ W= no grms. 

The weights in the two cases are thus nearly propor¬ 
tional to the lengths, Bunge’s being slightly heavier in 
proportion. The cause suggested at the last meeting of 
the superior sensitiveness of Bunge’s balance, namely, 
that the beam was lighter than that of other balances out 
of proportion to its length is, therefore, not the corredt 
explanation. 

The real reason is that the values of li and k are so 
enormously smaller in Bunge’s balance than in the ba¬ 
lances in ordinary use. The formula for the sensibility, 

viz.: — 
a 

WAJ-2P h 

gives for Bunge’s balance with the above data a sensibility 
ten or twelve times as large as that of the Kleiner balance, 
owing to this great decrease in the value of k. 

The phrase used in the prospedtus of Bunge’s balance, 
that, other things being equal, the sensibility of a balance 

* Read before the Newcastle-upon-Tyne Chemical Society, Febru¬ 
ary 24,1876. 

There has been much discussion, in late years, upon the 
subjedt.of aniline-black, both as to its technical appli¬ 
cation, and with regard to its chemical properties and 
formula. 

My experiments upon the latter part of the subjedt 
lead me to believe that, as ordinarily seen upon cloth, 
aniline-black consists of a salt, or perhaps a mixture of 
salts, of a number of organic acids of a red colour, com¬ 
bined with a base of a greenish colour. 

This base I believe to be quite similar to rosanilin in 
its chemical constitution, but net so strong a base. Like 
rosanilin, however, it contains (if freed from the acids 
mentioned above), I believe, no oxygen. It can combine 
weakly with mineral acids, and I ,may at some future 
time be able to discover its atomicity through means of 
this fadt. 

The red and purple-coloured acids, on the other hand, 
appear to be oxidised produdls; some of them, like in¬ 
digo, may be reduced by the adtion of grape sugar and 
alkali, and are reoxidised by contadt with the air. 

In the ordinary methods of making aniline-black, i.e., 
by the adtion of chloric acid upon aniline oil, large quan¬ 
tities of ammonia salts are found which remain in the 
filtrate, as may be easily seen by boiling the same with 
an alkali. This fadt proves distindtly that the black itself 
must contain less nitrogen and less hydrogen than the 
aniline from which it is made. 

And now with regard to the pradtical part. It has 
long been a great “ desideratum ” to obtain a steam 
aniline-black that was sufficiently good and cheap, and 
did no injury to the fibre. Many printers, knowing that 
acetic acid was a volatile acid, and not of great use in 
steam colours, have attempted to substitute it for other 
acids in the printing of this black, with absolutely negative 
results. I have shown by experiment that the c^use of 
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this ill success is the formation of acetanilide, upon 
which the oxidising agents have not the effeCt desired. I 
believe in the case of the use of tartaric acid the same 
difficulty is sometimes to be experienced through the 
formation of a similar compound in which one of the 
hydrogen atoms of the aniline is replaced by the acid 
radicle of tartaric acid. Where chlorate of potash is 
used, however, this tendency is partly counteracted by 
the great tendency to form the insoluble bitartrate of 
potash. 

The only steam aniline-blacks that appear as yet to 
have any great technical value are those made with 
ferro- or ferricyanide of aniline in connection with a 
chlorate. 

The great step which should next be made in the pre¬ 
paration of this colour, is the introduction of the use of 
more soluble chlorates than that of potash—for instance, 
that of soda. Much inconvenience would thus be avoided, 
from the crystallisation of the chlorate of potash in the 
colour while printing, and the consequent destruction of 
both “doctors” and “rollers.” It would also render- 
possible the use of much stronger solutions of chlorate, 
which will be of great use in steam colours.—American 
Chemist. 

ON THE ESTIMATION OF PHOSPHORIC ACID 

IN FERTILISERS. 

By ALBERT H. CHESTER, E.M. 

In testing some samples of raw bone for phosphoric acid, 
I tried a method by R. Warington, given in the second 
supplement to “ Watts’s Dictionary,” with such goad results 
that I thought it worth while to make a comparison be¬ 
tween it and the method by molybdate of ammonia. To 
distinguish it, I shall speak of it here as the citric acid 
method. 

Three different samples were tried by each method, 
giving the following results :— 

No. 1 

>. 2 

>> 3 

Weight 
taken. 

i grm. 
1 
6 n 

Molybdate 
method, 

per cent P205. 

Citric Acid 
method, 

per cent P206. 

22'00 

3-68 

lS'73 

22-OS 

374 
18-77 

The first method was worked with extreme care, every 
precaution being taken to insure accuracy, so we may un¬ 
questionably use the citric acid method for all commercial 
analyses, as the results, though uniformly higher, are 
certainly not enough out of the way to impair the value 
of the work. To insure such accuracy certain precautions 
must be taken, so the method is here given in detail. 

The ground bone is first dissolved in hydrochloric acid, 
and the solution nearly, but not quite, neutralised with 
ammonia. Lime is then precipitated hot with ammonic 
oxalate, and allowed to stand for several hours. The 
supernatant liquid is then decanted through a filter, and 
the precipitate washed once, by decantation with hot 
water. It is then dissolved in as little hydrochloric acid 
as possible, and re-precipitated by carefully adding am¬ 
monia nearly to neutralisation, when it can be filtered 
and washed as usual. This final precipitate of calcic 
oxalate is perfectly free from phosphoric acid, and the 
filtrate from lime. A sufficient amount of citric acid to 
keep in solution any iron and alumina that may be present 
is then added, and afterward ammonia is added to alkaline 
reaction. For bone, the amount of citric acid needed is 
very small. Magnesia mixture may then be added to the 
ammoniacal liquid, and the phosphoric acid determined 
as magnesic pyrophosphate. In case the ammonia pro¬ 
duced a precipitate, it should be carefully examined to 
see whether it is the result of an insufficient amount of 
citric acid, or on account of the presence of magnesia in 
the sample ; which last, of course, would make no differ¬ 
ence in the final result.—American Chemist. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, fane 15^, 1876. 

Professor Gladstone, F.R.S., Vice-President, in the 
Chair. 

The names of the visitors having been announced and 
the numbers of the previous meeting confirmed, the names 
of Messrs. E. H. W. Swete and C. Law were read for the 
first time. Messrs. Arthur Brownhill Cortis, George F. 
Thomson, John Heron, Charles George Matthews, George 
Evans, and Dr. Otto N. Witt were balloted for and elected 
after their names had been read for the third time. 

The first communication, “ Chemical Studies," was 
given by Prof. Dewar. The first note was on a method 
ot producing a vacuum by the absorption of gases or 
vapours. In one instance he had tried to remove the 
residual hydrogen by palladium, but as the tension of 
hydrogen-palladium at the ordinary temperature is 2 or 3 
m.m., it was evidently inapplicable. He had met with 
better success by using bromine, and absorbing the 
residual vapour by means of carbon ; it was merely neces¬ 
sary to boil off a small quantity of bromine in a tube so as 
to expel the air, seal it, and allow it to cool; the carbon, 
which is confined to a small portion of the tube by a con¬ 
striction, then absorbs the residual vapour so completely 
that the eleCtric discharge gives very broad striae, which 
are symmetrical at the two poles, a sign of a very good 
vacuum. It is curious that at ordinary temperatures the 
spedtrum of the discharge gives no bromine lines, but only 
carbon lines, due to a trace of carbonic anhydride ; when 
the carbon is heated, however, the bromine lines make 
their appearance. Chlorine or carbon bisulphide maybe sub¬ 
stituted for bromine. The author had found the perfection 
of the vacuum proportional to the heat developed by the 
absorption of the vapour by the carbon. He also exhibited 
some exhausted tubes, containing phosphorus, which had 
been partly exposed to the light; here the phosphorus 
vapours had condensed and crystallised on the glass in 
the polymerised state. After some remarks on the latent 
heat of dissociation of ammonium carbamate, which he 
had found by experiment to correspond very closely to 
that required by the dynamical theory of heat, he described 
a method by which he had determined the latent heat of 
the formation of ozone from oxygen ; this was done by¬ 
passing it through a solution of hydriodic acid, observing 
the heat developed, and making a correction for that due 
to the decomposition of the hydriodic acid. It was found 
to be between 5000 and 6000 units. 

The Chairman having thanked the author, 
Dr. Armstrong gave a short account of his il Researches 

on the Reduction of Nitric Acid and on the Oxides of 
Nitrogen (Part I. On the Gas Evolved by the Action of 
Metals on Nitric Acid)," made in conjunction with Mr. 
Ackworth. After referring to the statements in the text¬ 
books, and reading extracts from Odling and from Gmelin, 
as representing the present state of our knowledge of the 
subject, which was very imperfect, from the faCt that the 
experimenters had merely considered the qualitative com¬ 
position of the gas, and not the relation of the amount of 
gas to the metal taken, he stated that it was now uni¬ 
versally admitted that the first aCtion of the metal on 
nitric acid was that represented by the equation— 

R'' + 2HN03 = H2-f R”N206, 

and that the hydrogen at the moment of its liberation 
aCted on the excess of nitiic acid, producing either nitric or 
nitrous oxide or free nitrogen. The theoretical amount of 
gas per unit of metal, R", dissolved being 14920 c.c. for 
NO, 5595 for N20, and 4475 for N. The method of 
experimenting adopted consisted in dissolving a known 
weight of the metal in excess of acid, in vacuo, carefully 
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collecting the evolved gas by means of a Sprengel pump 
and then measuring it. The results were exhibited in a 
series of tables showing the temperature, strength of acid, 
total amount of gas, percentage of NO, N20, and N, also 
the c.c. of gas per unit of metal, which never exceeds that 
required by theory. With copper the amount of NO is 
comparatively large, although the presence of cupric 
nitrate in large quantity exerts a considerable influence 
on the result, increasing the amount of nitrous oxide. 
With zinc the N20 obtained is comparatively large, and, 
as with copper, the presence of much zincic nitrate 
increases it. In the case of cadmium and magnesium the 
former yields less N20 than zinc, whilst the latter gives 
more, showing that cadmium is less active and magnesium 
more active than zinc. Tin yields chiefly N20. Nickel 
differs totally from iron in its action on the acid ; the 
result being chiefly N20 with the latter, NO with the 
former. It was found that chemically pure nickel 
obtained by reduction in a current of hydrogen, gave off 
hydrogen when dissolved in nitric acid; this was most 
probably occluded hydrogen. Silver, lead, and thallium 
were also tried, The authors especially call attention to 
the fact, clearly shown by these results, that the action of 
the hydrogen molecule differs greatly in its adtion on the 
excess of nitric acid according^ the metal by which it is 
liberated. 

Mr. C. T. Kingzett then read a paper “ Orijcin Alka¬ 
loid Obtained from Jaborandi, its Platinic Compound, and 
their Formula.” The alkaloid was obtained from the 
aqueous extradt of the plant by precipitation with phos- 
pho-molybdic acid and the precipitate decomposed by 
baryta, or the extradt was concentrated by evaporation, 
mixed with alcohol to throw down albuminous matters, 
&c., and after treatment with ether and ammonia 
extradted with chloroform. Although no crystalline 
hydrochloride of the alkaloid could be obtained, the 
platinic compound forms distindt reddish yellow octa¬ 
hedral crystals of the formula C23H35N404,2HCl,PtCl4. 

The Chairman having thanked the author, gave a 
short abstradl of a paper by himself and Mr. A Tribe, on 
“ The Simultaneous Action of Iodine and Aluminium on 
Ether and Compound Ethers.” The authors find that 
although ether is not affedted when boiled with aluminium 
and aluminic iodide, yet when treated simultaneously 
with iodine and aluminium a powerful adtion takes place, 
the produdts being ethylic iodide and aluminic iodo- 
ethylate:— 

3(C2H5)20 + A12 + I6 = 3C2H5I + A12I3(C2H50)3. 

The iodo-ethylate may readily be obtained in a state of 
comparative purity by treating alcohol with aluminic 
iodide and aluminium, as shown in the equation,— 

6C2H50,H + A12I6 + A12 = 2A12I3(C2H50)3 + H6. 

It is a brown non-crystalline substance. The authors 
have also examined the adtion of iodine and aluminium on 
ethylic and amylic acetate, and find that the produdts are 
ethylic and amylic iodide and aluminic acetate, the reac¬ 
tion being— 

6CMH2M+I.C2H302-fA12+I6 = 6C»H2„+iI+A12(C2H302)6 

The next paper was “ On some Compounds of Antimony 
Pentachloride with Alcohols and with Ether," by Mr. W. 
Carleton Williams. In order to prepare these com¬ 
pounds the pentachloride is cautiously mixed with the 
alcohol, taking care to avoid rise of temperature, and the 
produdt purified by crystallisation from alcohol or ether. 
They are hygroscopic, readily soluble in alcohol or ether, 
and are decomposed by distillation or by the adtion of 
water. The methyl alcoholate, SbCl5,CH40, forms pale 
yellow plates melting at 8i° C. ; the ethyl alcoholate, 
SbCl5,C2H60, crystallises in long colourless needles, which 
fuse at 66 C.; the amyl alcoholate is also a white crys¬ 
talline body, whilst the ether compound, SbCl5,C4HI00, 
exists as. a finely divided greyish white crystalline powder, 
which melts at 68° C., and decomposes slowly at the 
ordinary temperature, rapidly at 70° C. 

A paper by Prof. J. W. Mallet “ On the Volatility of 
Barium, Strontium, and Calcium ” was then read. The 
author has ascertained by a series of carefully made 
experiments that when lime, baryta, or strontia are heated 
in contact with metallic aluminium to a very high tem¬ 
perature in a carbon crucible, it suffers an appreciable 
loss of weight, in some instances to the extent of more 
than 3 per cent, indicating that the alkaline earth must 
have been partly reduced and the metal volatilised. This 
supposition is confirmed by the observation of the flame 
of the carbon monoxide which is given off, the charac¬ 
teristic lines of the metals being distinctly visible when it 
is examined with the spedtroscope. 

The next communication was “ On the Action of 
Chlorine on Acetamide," by Dr. E. W. Prevost. It gives 
rise to two substances, one of which melts at 68° C. and 
the other at 129*5° C. They both crystallise in colourless 
needles, but the author was not able to deduce any satis¬ 
factory formula from the analytical results. 

In a “Note on the Pcrbromates" Mr. M. M. P. Muir 

corrected his former statement that perbromic acid may 
be easily prepared by the action of bromine on an aqueous 
solution of perchloric acid (Kammerer’s process). His 
subsequent attempts to prepare perbromic acid in this 
manner having been invariably unsuccessful. 

The last paper was by Dr. J. G. Blackley “ On a New 
and Convenient Form of Ureometer." In it he gives a 
description of a simple form of apparatus analogous 
to Russell and West’s ureometer which is exceedingly 
convenient for clinical purposes, the method consisting 
in measuring the amount of nitrogen evolved on decom¬ 
posing urea by sodium hypobromite. After making the 
correction, pointed out by Russell and West, the experi¬ 
ments made with a view of testing the apparatus gave 
very concordant and satisfactory results. 

The Chairman having thanked the authors in the name 

of the Society adjourned the meeting. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY 
s 

General Meeting, March 23rd, 1876. 

John Pattinson, President, in the Chair. 

The minutes of the last meeting were read and confirmed. 
Messrs. S. B. Malcolm and H. M. Habinshaw were 

unanimously elected members. 
The name of Mr. N. H. Martin was read for the first 

time. 
Mr. B. S. Proctor read a paper on “ The Effect of 

Flexibility on the Working of Chemical Balances." 

Departure of Dr. Lunge. 

The President said they were all aware that a 
prominent member of the Society was going to take his 
departure from amongst them, having been appointed to 
a Professor’s Chair in the Polytechnic School of Zurich— 
he meant Dr. Lunge. Dr. Lunge had been a most active 
member of the Society from its commencement. He acted 
at one time as its Secretary, and for many years furnished 
very interesting abstracts from foreign journals of chemical 
matters of interest to members in this district. Dr. Lunge 
had also contributed a great number of very interesting 
papers, and had filled with great distinction the office of 
President of the Society. Under these circumstances, it 
would be wrong to allow him to pass away from their 
midst without expressing to him their sense of the obliga¬ 
tion they were under for his many useful papers and 
duties in connection with the Society, and wishing him 
God speed in his new undertaking. He believed Mr. 
Swan had prepared a resolution on the subject. 

Mr. Joseph Swan said he thought it would probably 
meet the wishes of the Society if it were practicable, and 
in accordance with its rules, to elect Dr. Lunge an 
honorary member of that Society. 
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The President believed there was nothing bearing on 

it in the rules, but they could make a rule. 

The Secretary—We can make a precedent. 
Mr. Swan said, believing this would be the feeling of 

the meeting, he moved the following resolution :—“ That 
this meeting congratulates Dr. Lunge on his election to 
the Professorship of Chemistry in the Polytechnic School 
of Zurich ; and in view of the consequent severance of 
his personal connexion with the Newcastle Chemical 
Society, deems this a fitting occasion for acknowledging 
and placing on record its high appreciation of the services 
rendered by Dr. Lunge both as a principal member of the 
Society during the entire period of its existence, and as a 
frequent and most able contributor to its proceedings.” 
He felt sure that he need not add to the resolution a single 
word to commend it to the members ; for he was uttering 
what was generally felt when he said they were all deeply 
indebted to Dr. Lunge for his long, painstaking, and 
valuable services rendered to the Society. 

Mr. Glover rose with great pleasure to second the 
resolution. He could bear testimony to all Mr. Swan had 
said in relation to Dr. Lunge’s efficiency both as Secretary 
and President, and as an ordinary member of the Society. 
They had reason not only to respedt Dr. Lunge’s talents 
and ability, but those who new him best could bear 
testimony to his worth as a man. On these grounds he 
begged leave to second the motion. 

The motion was then put and carried unanimously. 
On the motion of the same gentlemen, Dr. Lunge was 

unanimously eledted an honorary member of the Society. 
Dr. Lunge said he should not attempt to express the 

feelings which at that moment were uppermost in his 
mind, because he would have to make a long speech, and 
he ought not to inflidt it upon them, looking at the busi¬ 
ness before them, and also because he could not say all 
he felt for that very unexpected honour. He had never 
had any other idea than to remain an ordinary member of 
the Society for the rest of his life. That he should have 
been honoured by being elected the first honorary member 
of the Society had never lor a moment entered his mind, 
and he could assure them he appreciated it to its full 
extent; and he appreciated almost more the kind words 
which the mover and seconder of the resolution had spo¬ 
ken about him. He could say with the utmost sincerity 
that many of the pleasantest hours he had spent during 
the nearly eleven years he had been in this part of the 
country had been spent in that Society—in that very room 
—and in the intercourse he had had with many of his 
scientific brethren. He was going abroad, as they knew, 
but he should never cease to be an Englishman ; because, 
as they knew, he was an Englishman by adoption. Nor 
should he ever cease to be a member of their Society— 
not only in name, but, he hoped, also in sympathy. He 
hoped his contributions of papers were not at an end, but 
that he would now and then still contribute. He begged 
to tend them his sincerest thanks, and more especially to 
the mover and seconder, for the great honour which had 
been bestowed upon him. 

The Explosion in Grey Street. 

Mr. Freire-Marreco — As a good many versions of 
the accident in Grey Street have been circulated, 
some of them exceedingly wild ones, and as in some 
respedts the explosion itself was rather interesting, I 
thought it might, perhaps, not be altogether amiss that 
we should have some short account of it recorded in our 
“ Transactions.” Without going into detail as to all the 
evidence that has been collected on the subject, I need 
not remind anybody that there was an explosion in Grey 
Street, close to the Bank of England, and a tolerably 
severe one. With regard to the explosion itself, the only 
point of special interest was the diredtion the sound-wave 
took, which was very well marked. A certain amount of 
damage was done on the ground floor of the Bank; the 
sound-wave seems to have crossed the street, and to have 
damaged the first-floor windows on the opposite side. It 

was then refledted very clearly and distindtly, so as en¬ 
tirely to miss the first-floor windows of the Bank, and 
scarcely to leave a single window unbroken in the top 
storey. That is all the interest attaching to the explosion 
itself. As to the cause, it seems perfedtly clear that on 
the morning of the explosion a gas bag —which was 
supposed by the sender to be an oxygen bag, but which 
in reality was that which had been used to contain coal 
gas for the lime light—was sent to be filled, and was re¬ 
turned with a message that it was the wrong bag. The 
sender had in the meantime, probably supposing he had 
still got hold of the hydrogen bag, put coal gas into the 
real oxygen bag. We can hardly say very accurately 
what quantity he put in; but I should say, putting the 
different accounts together, the probabilities are that he 
had somewhere about 2 cubic feet of explosive mixture in 
the bag. Of course, whether it was mixed at all accu¬ 
rately in the proportions necessary for explosion, we can 
only speculate. The accounts of the principal adtors in 
the filling of the bag are very discrepant; in point of 
fadt, they contradidt each other flatly in one or two re¬ 
spects ; but on the balance of evidence, these are the 
conclusions one can hardly help coming to.* Now we 
have this boy started with the bag—and it seems to have 
been rather a leaky one—down Grey Street; and, as we 
all know, he had got as far as Messrs. Reid’s shop when 
the explosion occurred. I was at first inclined to think 
that the boy, being possibly an amateur chemist, and 
knowing there was gas in the bag, had been experiment¬ 
ing with alucifer match on his own account, the more so as 
the police found lucifer matches in his pocket. But one wit¬ 
ness, who picked him up immediately after the explosion, 
says he watched him for some little distance down the 
street, and is quite certain that he did not touch the bag 
in any way except carrying it, and did not light it, and 
did not seem playing any tricks with it. Then the diffi¬ 
culty arises—how did it go off? Because, of course, the 
suggestion as to concussion by its falling on the 
pavement—the boy says he dropped it on the pavement 
to rest himself, being tired—is a perfedtly absurd one; 
and so are one or two others which have been suggested. 
But, luckily, we have another witness, who says he saw 
a man come up just behind the boy with his pipe lighted, 
and throw away the match with which he had apparently 
just lighted it. This witness says he saw the match fall, 
still red, towards the bag, and the explosion immediately 
followed. So that, after all, it was no very extraordinary 
circumstance chemically which brought about the explo¬ 
sion. But the point of interest seems to be the rather 
long train of coincidences which was required. First, 
you get a man who does not know much about the manage¬ 
ment of lime lights to make an explosive mixture in a 
gas-bag; then, that gas-bag has to be a leaky one; then 
the leaky bag has to be placed on the pavement; and 
last, not least, some one has to light his pipe and throw 
away the match. The evidence seems to show very 
clearly that all this did occur, and I think the conclusion 
to be drawn from it is that it is very unlikely the same 
train of circumstances will ever come together again—at 
least in Grey Street. The violence of the explosion can 
be judged of from the specimens on the table; these are 
the only two pieces of the bag which we have been able 
to get hold of, and this little piece, I believe, was pro¬ 
jected through one of the top windows of the Bank, so 
that the explosion must have been a pretty violent one. 
There arises naturally the question of how far the accident 
could have been prevented. I don’t know that it could 
have been prevented as long as you have gentlemen deal¬ 
ing with lime-lights, one of whom says his usual pra&ice 
is, “ I first turn on my jet of oxygen and light it; when 
that has warmed the lime sufficiently, I turn on the com¬ 
mon gas. I use my own judgment;” and how far his 
own judgment is to be relied upon I think we can all of 
us see. Then we have the other manipulator of the gas- 

* I am indebted to Captain Nicholls for an opportunity of examining 
the evidence taken by the police authority. 
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bag, who says he filled it partly with coal gas; “ that I 
sent down to the dealer ; I thought he would put the 
oxygen into it and mix it. I am rot acquainted with the 
management of experimental gases;” and I think we 
shall all endorse his description of himself. These are all 
the points of interest in the explosion, but I thought it as 
well that we should have some short account of it in our 
“ Transactions.” 

The President said he was sure they would all join in 
thanking Mr. Freire-Marreco for his interesting account 
of this explosion. 

Mr. Glover thought the Society ought to bear its testi¬ 
mony to the fact that the authorities of the town should 
have some control over the retailing of such a dangerous 
mixture as that of oxygen and hydrogen. 

Mr. Joseph Swan—I think it ought in fairness to be 
said that such a mixture of gas was probably never in 
Grey Street before, and that the likelihood of its being in 
Grey Street again is extremely remote. It is entirely un¬ 
usual to make a mixture of oxygen and hydrogen. For¬ 
merly, as every chemist in this room knows, it was a 
common practice to make a mixture of hydrogen and 
oxygen, and burn the two gases from one jet; but it is 
long since that practice was abandoned, and now the 
regular course is either to use two bags—one containing 
coal gas and the other oxygen—or to use only one bag, 
oxygen, the other gas being taken diredt from the main ; 
and this latter is the general pradtice. 

(To be continued.) 

CORRESPONDENCE. 

ORGANISATION AMONGST CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—In an article in Nature of the 8th inst., “ On the 
Organisation of the Profession of Chemistry,” I find the 
following :—“ But examining bodies, and bodies that issue 
certificates to those who pass their examinations, are 
ready to hand.” 

I have been surprised, in following the correspondence 
that has of late appeared in the Chemical News on the 
above subject, to observe that attention has not been 
turned to what I should have considered the most natural 
source from which aid might be expedted. I refer to the 
Royal College of Chemistry, South Kensington—an insti¬ 
tution established and stipportcd by Governmcjit for the 
furtherance of chemical science. One of the ablest che¬ 
mists in the country presides over this Institution, aided 
by an able staff of assistants, and with every facility at 
his disposal either for the preparation or examination of 
candidates for the chemical profession. 

PI ere is the establishment for which we are casting 
about ready formed to our hand, wanting but the addition 
oi a few more Professors to form an Examining Board, 
and which could have no more legitimate objedt than the 
present. 

Being a Government and not a private institution, we 
might reasonably look for an impartial exercise of the 
responsible duties required in the present case ; and it 
has been a matter of wonder to me that it has not come 
forward voluntarily to offer its services. 

I can quite go with all that has been said by your 
correspondents as to the crying need there is to have the 
profession placed on a proper footing, and could recount 
many anecdotes of the low estimate set on our services 
far surpassing those given by your correspondents. The 
two following will, however, suffice:— 

The manager of a large iron works, lately turned into a 
company, sent for me to ask my terms for complete 
analyses of iron ores, as some members of the board had 
adtually ventured the hitherto unheard-of suggestion that 
it might be well to have the ores, which were being bought 
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in thousands of tons on the faith of the seller’s analysis 
analysed for a check on the quality. As a large number 
of analysed were promised, I abated my usual charge of 
£2 3s. to £2 2s., knowing that a neighbouring analyst 
was ready to make single analyses at this unremunerative 
rate. The enlightened manager seemed much surprised, 
as he had thought £1 is. would have been ample remu¬ 
neration. 

But even this is surpassed by a story lately told me by 
an eye-witness. A man walked into a well-known labora¬ 
tory one day with a sample of gold quartz from North 
Wales. There being something suspicious in his man¬ 
ner, he was told that the fee would be so much ; when he 
replied, “ Oh, I thought you would have done it for the 
value of the gold in it.” 

What between ignorance on the part of employers, and 
competition on that of unqualified pradtitioners, it is high 
time that those who are properly qualified should protedt 
themselves; and I trust that the matter will not now be 
allowed to drop until such protection is obtained. With 
this view I have made the above suggestion.—I am, &c., 

A R. S. M. 
Chemical Laboratory, Birmingham and Edgbaston 

Proprietary School, June 15, 1876. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 
Sir,—It would appear that the Chemical Society, like 
almost every other similar scientific society, has a large 
number—perhaps nine-tenths—of inactive members, who 
contribute nothing but their subscriptions ; and we may 
fairly infer that their subscriptions are of considerable im¬ 
portance when taken colledtively. It appears to me that 
the qualification necessary for Fellowship is simply that 
the candidate shall be a “ decent fellow,” and one who is 
likely to put out his hand to help the general objedls of 
the Society as far as he is able. 

If greater restrictions had been enforced for admission 
to the Fellowship from the first, the power for adtive good 
to the public would, I think, have been cramped seriously 
for want of funds, although the scientific position of the 
Society would doubtless have been higher than it is. 

I would suggest a slight alteration in the rules, which 
would, no doubt, eventually raise the position of the Fel¬ 
lows to what they would wish it to be without throwing 
any check on the funds, which would at present possibly 
cause serious trouble. 

That all candidates shall be, when first proposed, 
eledted only as Associates, having every privilege equal to 
the Fellows except as regards official service. That any 
Associate shall, after contributing to the Society a paper 
containing the results of his own original research, be at 
once eligible for election to the Fellowship, and that his 
election shall be valid if three-fourths of the members 
present vote in his favour. 

Fellowship of any scientific society to be obtained only 
by examination, would, in my opinion, be a farce, and 
would immediately reduce the admissions to about zero; 
and any examination for professional chemists ought to 
he conducted by a separate examining body having no 
official connection with the Chemical Society. I would 
suggest that all professional chemists shall pass any 
examination necessary at the College or University at 
which they were educated. 

The Chemical Society certainly has nothing to do with 
this matter; its meeting-room is a rallying point for 
friends, mutually interested in the same subjedt, to meet 
and exchange ideas. If any member has no ideas to ex¬ 
change, Ibut gives help other ways to the best of his 
ability, there is no reason why he should be badly treated ; 
and the contribution of original scientific work might, 
without causing any ill feeling or difficulty, make a strong 
mark between the two matters which go to make success 
—brains and money.—I am, &c. 

T. F. 
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To the Editor of the Chemical News. 

Sir,—When lions enter the arena, the work should be 
worthy of kings. You may therefore exped, Sir, it was 
with eagerness that I read in your pages the letters on 
the Chemical Society by Profs. Maskelyne and Roscoe. 
But conceive my disappointment in finding Prof. Mas¬ 
kelyne merely reiterating, with somewhat more of detail, 
the story told to us a few weeks since by Mr. Warington, 
and so strongly condemned by the majority of your 
correspondents. Instead of likening our Society to what 
these gentlemen term the sister societies of Geology 
and Astronomy, it would have been more to the pur¬ 
pose had they reminded us of the fierce battle which 
raged, not so very long ago, in the oldest of learned 
Societies, between money and merit; in which the 
latter, to the Society’s honour, came off to a great ex¬ 
tent the vidor. The reformers in those days were 
doubtless sneered at as much as Prof. Roscoe has con¬ 
sidered it his duty to sneer at the men who are striving 
to drag the Chemical Society out of its present miser¬ 
able condition. But let us hear the charge made against 
us. Prof. Roscoe has a worthy friend—a science teacher 
—whom, he tells us, was rejeded for the purpose of 
“ improving the Society.” The words between inverted 
commas I take for an attempt at irony. If not, we are 
on this point in perfed agreement. Now it must be 
known that the title “ science teacher ” may be used by 
any one who proves, to the satisfadion of the Science 
and Art Department, that he possesses a third rate book 
knowledge of any one of about twenty subjeds, more or 
less scientific. “Science teacher,” therefore, not neces¬ 
sarily affording any evidence of chemical knowledge, 
should not be taken as a qualification for the Fellow¬ 
ship of the Chemical Society. But the Professor may 
aver, “ I certified to my friend’s eligibility when I signed 
his paper.” Personally I entertain a just resped for 
Prof. Roscoe, but since he considers a chemical qualifi¬ 
cation unnecessary, and T do, for the Fellowship of the 
Chemical Society, I can attach no value to his signature 
when I find it on a candidate’s certificate. I trust this 
will be taken as a sufficient explanation of our “ tadics.” 

Mr. Hartley has once more done good service to the 
cause in collating some of our ideas and expressions of 
opinion, and in giving us such a graphic description of 
the process by which candidates get signed up. We 
earnestly recommend the unconverted to read this gentle¬ 
man’s simple confession.—I am, &c., 

Twig. 

To the Editor of the Chemical News. 

Sir,—The correspondence which has for some weeks been 
raging on the above subjed in the columns of your paper 
will, I trust, have a pradical result in the adoption of the 
only course which can, in my opinion, prevent anything 
like improper admission to the Chemical Society. 

It is much to be regretted that indiscriminate black¬ 
balling was ever resorted to ; it can in the end do no real 
good, and will certainly prevent application for member¬ 
ship on the part of many men who would be an acquisition. 
It is an illogical and underhand way of attempting to 
purify the Society, and success on the part of the infallible 
clique who have thus set themselves up as the judges of 
candidates of whom they know, in most cases, absolutely 
nothing, and whom they rejed simply because they are 
not professional chemists, probably means the disruption 
of the Society. At no time have we been looked upon as 
simply a body of professional chemists, and I most 
sincerely trust that no such time will ever come. As Mr. 
David Howard and other gentlemen have pointed out, 
much good work has been done by “ the dilettanti in the 
true sense of the word,” and any attempt to exclude them 
and convert the Society into a trades union of chemists, 
cannot but prejudicially affed the advancement of chemi¬ 
cal science, and the welfare of the Chemical Society. 

No one doubts that some unfit men have gained admis¬ 

sion for the sake of thrusting the F.C.S. before the eyes 
of the public in advertisements, &c., but if every Fellow 
would faithfully fulfil the promise he makes on entering 
the Society, to do all in his power to promote its interests 
and the good of the science, and would systematically 
refuse to give his name to a would-be candidate without 
knowing that he really was entitled to become a member, 
it is my firm convidion that this most unfortunate state 
of things would never have been brought about. Here it 
seems to me is the proper and legitimate means of keeping 
the Society as it should be, and any course such as that 
lately followed by the misguided few, will certainly cause 
the Society to afford a new illustration to the old saying 
concerning a house which is divided against itself.—I 
am, &c., 

G. W. R. 
Liverpool, June, 20, 1876. 

To the Editor of the Chemical News. 

Sir,—It behoves all readers of your paper to have an 
appreciation of the reasoning by which the rejedion of 
certain candidates for the Fellowship of the Chemical 
Society is defended. I notice, in your last issue, Mr. 
Howard asking whether such men as Dalton (mathe¬ 
matician), Herschel (organist), Murchison (fox-hunter), 
Thirlwall (clerk in holy orders), Grote (banker) are to be 
rejeded. In reply, I may say I feel certain they would 
and ought to be rejeded if nothing more were known of 
them than what is conveyed in these words ; and also 
that these men would not have been so foolish as to put 
these things down as qualifications for the Chemical 
Society.—I am, &c., 

Bee. 

To the Editor of the Chemical News. 

Sir,—After the summing-up of Lord Chief Justice Mas¬ 
kelyne (begging his pardon for the liberty), it is difficult 
to see what more can be said upon the matter. His letter 
is an example of the come-and-let-us-reason-together 
method, that is eminently worthy of copying; conciliatory 
and gentlemanly in a high degree, but calm, clear, and 
pradical. 

But will Masters “ Twig ” and “ Nuntius ” take a word 
in a quiet way from a youngster like themselves ? The 
Chemical Society is not a close Society, and is not an 
examining board, and was never made for such ; and any 
effort to take an established and respeded society of its 
dignity and position, and make it such by force, after they 
themselves have entered it, is very like the manner and 
custom of a bird that says a good deal and doesn’t do 
much, called the cuckoo. If the nest doesn’t suit them, 
it is possibly because it was not made for them—solely. 
So let the young Fellows take heart; there are plenty of 
“ twigs” to build another nest—not, perhaps, so good as 
the old one, but as stridly exclusive as an oyster’s 
home.—I am, lice., 

F.N.S.A. 
June 19, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Societe Chimique de Paris, 
No. 10, May 20, 1876. 

Composition of Native Peroxides of Manganese.— 
T. L. Phipson.—The determination of the peroxide 
alone (as ordinarily performed for commercial purposes) 
does not suffice to ascertain the value of this substance. 
Certain samples contain fluorine and phosphoric acid in 
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very considerable proportion, and also a small quantity of 
arsenic acid. A peroxide of manganese much used in 
England, if digested for twenty-four hours in very dilute 
nitric acid, yields to the solvent a large quantity of phos¬ 
phate of lime, a little arsenic acid, traces of -nickel and 
cobalt, much iron, and traces of indium. From this 
liquid sulphuretted hydrogen separates a little lead with 
arsenic acid and traces of copper. The filtrate mixed 
with excess of acetate of soda and sulphide of ammonium 
deposits much phosphate of iron with traces of indium, 
nickel, and cobalt, and the filtrate from this precipitate 
contains much phosphate of lime. Boiling hydrochloric 
acid leaves a reddish residue containing quartz and 
silicate of manganese (Rhodonite). 

Fraudulent Colouration of Wines.—M. Arm. Gautier. 
—An exhaustive and voluminous paper of which we have 
here only the first portion. The fraudulent colouring 
matters taken in the order of their importance are magenta 
—arsenifercus drugs being sometimes employed—cochi¬ 
neal, the Chinese mallow (Althcea rosea), elder-berries, 
and extra# of indigo. The berries of Phytolacca dccandra 
have been disused in the South of France on account of 
their violent and irritating purgative aCtion. 

Atomicity as a Principle of Classification.—M. 
Edme Bourgoin.—Reserved for insertion in full. 

Imidosulphonic Acid.—M. E. Berglund.—The author 
describes the free acid NH.2SO2H, and its neutral 
ammoniacal, potassic, and barytic salts ; its basic potassic, 
sodic, barytic, strontic, calcic, argentic, and plumbic salts, 
and a series of double compounds in which mercury is 
present. 

Preparation of Haematinon.—M. R. Kayser {Poly. 
Centralblatt).—Haematinon is a flux of a fine red colour 
formerly employed in mosaic work. The following pro¬ 
portions give the best results :— 

Pure quartz sand.60 parts 
Oxide of copper . 10 „ 
Ferrosoferric acid. 3 ,, 
Calcined borax . 10 ,, 

,, soda. 10 „ 

hot, is placed in large flat sheet-iron troughs which are 
introduced into large stoves heated to ioo° to 1250. The 
transformation into dextrin is known to be complete when 
a sample taken out, on being cooled and moistened with 
cold water, adheres together in little glassy globules. 

Characteristics of Eosine uptrn Stuffs.—M. R. 
Wagner [Deutsche Industrie 'zcitung).— To distinguish 
eosin from saffranin and other colouring matters the most 
striking reaction is its inverse transformation by debromi- 
sation into fluorescein. Under the influence of sodium 
amalgam fluorescein is very readily recognised by its 
splendid uranium-green fluorescence of an extreme sensi¬ 
bility. But this reaction, indicated by M. Baeyer, requires 
a skilful hand. The following procedure is easy and 
certain. Collodion is coloured by all the dyes derived 
from aniline, by Magdala red and alizarin ; eosin, on the 
contrary, is immediately decolourised by collodion. To 
detect it upon a tissue a drop of collodion is sufficient; if 
the tissue is dyed with eosin or methyl-eosin a white spot 
is produced. 

Resorcin Black.—M. R. Wagner.—If to an aqueous 
solution of resorcin there is added sulphate of copper and 
then ammonia, enough to re-dissolve the precipitate first 
formed, a deep black liquid is obtained which dyes wool 
and silk black and which may possibly be used as ink. 

Medicinische yahrbiicher Hcrausgegeben von der K.K. 
Society of Physicians, Jahrgang 1876, Heft ii. 

This serial appears to be mainly devoted to anatomical 
and surgical subjects. There is, however, a paper by Dr. 
M. Abeles, of Carlsbad, on the “ Saccharific Ferments in 
the Animal Organism.” From a number of carefully con¬ 
ducted experiments the author concludes, in opposition to 
Dr. Pavy, that “ A solution of glycogen injected into the 
circulation produces no greater secretion of sugar than 
does pure water. The subcutaneous injection of glycogen 
also occasions no excretion of sugar. Hence the blood 
has no saccharific power.” 

The mixture must be brought to a very high temperature, 
and then allowed to cool to dull redness, at which it is 
kept for some time. The red mass is generally covered 
with a green vitreous layer. 

Use of Stassfurtite in the Preparation of Boracic 
Acid and of Borax.—M. G. Krause {Berg, and Huttenm. 
zcitung).—Stassfurtite, which is a variety of boracite 
composed of 2Mg3Bo80I5 + MgCl2, and containing 62*57 
per cent of boracic acid before being delivered to the 
market, is washed so as to remove the foreign salts, the 
proportion of which may reach 50 per cent. The ground 
ore is introduced into leaden troughs and reduced to a 
paste with water, heated, and the solution of the residual 
foreign salts drawn off through an opening fitted with 
wire gauze. It is again slightly washed with water, and 
the remaining mineral is heated with 300 kilos, of water 
and 150 kilos, of hydrochloric acid at ri6 to 105 kilos, of 
the mineral. The acid solution on decantation and 
cooling deposits crystalline boracic acid, which is pressed 
in cloths, washed with water, and dried. 

New Process for the Manufacture of Dextrin.— 
M. Anthon (Dingl. Pol. fourn.)—At present fecula in the 
separate state is exclusively employed in the preparation 
of dextrin, all that portion being wasted which is retained 
by the fibrous part of the potato or of the bran. To pre¬ 
vent this loss the author recommends the use of the entire 
potato dried and ground after being freed from its soluble 
principles by washing in acidulated or alkaline water. 
The fecula thus obtained is sprinkled with hydrofluosilicic 
acid (0*5 to 1 per cent of the weight of the fecula); it is 
then placed in a drying-room at 38° to 440 till there is no 
further loss of weight; the temperature is then raised to 
70° to 750 till no loss occurs, and finally to go°. The 
desiccation being thus complete the fecula, whilst still 

Reimann's Farber Zeitung, 
No. 17, 1876. 

Aniline Colours in the Spectroscope.—By Dr. M. 
Reimann.—I have examined a series of aniline colours 
with the spectroscope in the hope of utilising this valuable 
instrument both for the determination of sophistications 
and for distinguishing shades. After some attempts I 
decided in favour of an instrument in which the image of 
a photographed scale is thrown upon that of the speClrum, 
which renders it possible to read off the darkening of the 
speCtrum in degrees. The two coincident images were 
examined as usual through a telescope. In order to 
render it possible for anyone to repeat the following 
experiments I have determined some of the best known 
metallic lines in their position upon my speCtral scale, 
which reaches from i*o to 15*0. Of the metallic lines 
examined the following took up the spaces given :— 

Yellow sodium line 
Red potassium line 
No. 1, lithium line 
No. 2, „ „ 
Green thallium line 

The position of the speCtral 
follows :— 

.. .. 5*5 to 5*9 

.. .. 4*9 5*0 

.. .. 3*9 4*2 

•• •• 5*5 5*8 
.. .. 7*2 7*5 

colours of the scale was as 

The speCtrum appeared black 
from . 

Red occupied. 
Orange . 
Yellow . 
Green. 
Blue. 
Indigo. 
Violet. 

1*0 to 3*5 

3’5 4*5 
4’5 5*o 
5*o 5*8 
5*8 8*6 
8*6 10*5 

10*5 12*6 
12*5 15*0 
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The solutions of colouring matters under examination 
were diluted to i part in 10,000. In order to facilitate the 
repetition and control of the experiments as regards shades 
of colour, I have given, where it appeared needful, the 
position which the colour in question occupies in the first 
of Chevreul’s circles (couleurs franches). The width of 
the slit of the apparatus was arranged so that the darken¬ 
ing of the speCtrum was just distinct, which, with a little 
practice, is easily measured. It may be remarked that 
when coloured solutions are introduced that part of the 
spedtrum appears dark—in most cases black—which shows 
the complementary colour of the dye under examination. 
Which this is may be ascertained in the well-known 
manner from the first circle of Chevreul’s system. The 
three colouring matters first examined were magenta, 
eosin, and safranin :— 

Magenta ; spedtrum black 1 to 3*5, darkened 6*0 to 9*0. 
Eosin ; black 1 to 3-8, darkened 7*2 to g*o. 
Safranin ; black 1 to 3*1, darkened 6*o to 8*o. 

A mixture of equal parts magenta and eosin showed the 
spedtrum black 1 to 3*1 and darkened 7*3 to 8*5. A 
mixture of equal parts eosin and safranin gave a black 
spedtrum 1 to 3*2, darkened 6*8 to 8*3. A mixture of 
equal parts eosin and safranin black 1 to 3*2 and darkened 
6#5 to 8*o. The following colours were also determined:— 

Colour. 

Nicholson blue, 4 B .. 

>> »> 5 B .. 
Methyl violet, 3 B 

j> j» 2 B .. 
ii ii B 
>> ,, R 
>1 ,> 2 R .. 

>> »> 3 R • • 
Scarlet ruby, II. O O R 
Ruby, II. O R yellowish 
Ponceau ruby, II. R RO 
Methyl green 
Iodine green 

Chevreul’s 
name. Black. Darkening. 

B 2 — i*o to 4*7 
b4 — 1*0 47 
B V 1 1*0 to 3*6 4'5 5'1 
B V 3 1*0 3’5 47 5'4 
V 1*0 3’9 5'° 5'5 
V 2 1*0 47 57 6*o 
v 3 1*0 4*4 5‘3 5*9 
V5 1*0 4*o 5*8 6*o 
R 0 1*0 3‘3 5*6 67 
R 4 1*0 3'9 5’9 7*0 

vr3 1*0 3-6 6*2 7*0 
B Ve 2 1*0 5*3 
B Ve 4 1*0 5'9 

No. 18, 1876. 

Aricin and Kindred Substances.—O. Hesse.—Aricin, 
cinchovatin, and de Vriz’s laevo-rotatory alkaloid when 
purified are identical with cinchonidin. Cusconin is the 
sulphate of cinchonidin. 

Re-conversion of Triacetonamin into Diacetonamin 
and a Fifth Aceton Base.—W. Heintz.—Not adapted 
for abstradtion. 

Nitrogen and Albumen Present in the Milk of 
Women and Cows.—Dr. Leo Liebermann.—The author 
concludes that both in Brunner’s and in Hoppe-Seyler's 
method a considerable part of the albuminoids escapes 
precipitation : Haidler’s method, on the other hand, gives 
the total amount of the ladteal albuminoids, which may 
also be entirely thrown down by means of tannin. In 
addition to casein and albumen a third and distindt albu¬ 
minoid body is present, but there is no nitrogenous body 
found in milk except such as belong to the albuminoid 
class. 

Determination of Nitrogen in Albuminates.—Dr. L. 
Liebermann.—The author agrees with Seegen and Nowak 
that where an exadt determination of nitrogen is required 
the method of Dumas must be adopted to the exclusion 
of that of Will and Varrentrapp. 

Researches on the Biliary Pigments.—Dr. R. Maly. 
(Fifth part.)—Incapable of abstradtion. 

Remarkable Transformation of Normal Butyric 
Acid into Isobutyric Acid.—If a solution of normal 
butyrate of lime in water is subjedted to the prolonged 
adtion of heat in a sealed tube it is converted into the cor¬ 
responding isobutyrate. 

Band 181, Heft 2. 

Contributions to the Theory of Luminous Flames. 
—Dr. Karl Heumann.—The first portion of an extensive 
treatise. The author examines critically the various 
existing theories, and maintains that the views of Davy 
require to be enlarged and developed rather than rejedted. 

Milky Juice of Plumiera Acutifolia, and on Plu- 
mieric Acid.—A. C. Oudemans.—Not capable of useful 
abstradtion. 

In a leading article on the necessity of technological 
schools (Fachschulen) taken from the Volks Zeitung the 
remark is made that Germany is in the industrial arts far 
behind other nations, and does little but imitate. As a 
remedy Dr. Reimann suggests improved patent-laws and 
a new tariff. (It is very remarkable that at the very time 
when an attempt is being made to destroy our system of 
patent laws it should be recommended for introdudlion 
into Germany.) Coloured yarns, especially those dyed 
with magenta and other coal-tar colours, are often found 
partially discoloured or even bleached. This is due to 
their being wrapped in white paper containing an excess 
of chlorine. It would be preferable to wrap them in 
coloured papers. 

Justus Liebig's Annalen der Chemie, 
Band 181, Heft 1. 

Dinitro Compounds of the Fatty Series.—Dr. Edm. 
ter Meer.—A lengthy essay ; unfit for abstradtion. 

Certain Bromo-sulpho-benzolic Acids.—Dr. W. 
Lenz.—A long paper, presenting no points of particular 
interest, and abounding in hypothetical formulae. 

Certain Compounds of Hydro-sulpho-cyanic Acid 
with the more important Cinchona Alkaloids.—O. 
Hesse.—The compounds described are those of quinine, 
cinchonidin, conchinin, and cinchonin. 

Phenol Compounds.—O. Hesse.—The author points 
out that whilst phenol is an excellent test for ascertaining 
the quality of the cinchona alkaloids the latter may in¬ 
versely serve as reagents for phenol. Certain salts of 
these alkaloids may find a similar application to that of 
certain bisulphites in the recognition and separation of 
aldehyds, and acetons. 

Determination of the Atomic Weights of Caesium 
and Rubidium.—R. Godeffroy.—The atomic weight 
found for caesium is 132*557, or, in round numbers, 132*6. 
Bunsen, Johnson, Allen, and Mercer give in round num¬ 
bers 133. The atomic weight of rubidium is 85*476, or, in 
round numbers, 85*5. The author describes in detail the 
methods adopted for obtaining the two bodies in a state of 
purity. 

Preparation of Platinum-Black by means of Gly¬ 
cerin.—Milau R. Zdrawkowitch.—The author takes 15 c.c. 
glycerin at 250 to 270 B. and 10 c.c. potash lye at 1*08 
specific gravity. The mixture is heated to a boil, and 
then 3 to 5 c.c. of solution of chloride of platinum are 
added drop by drop of the strength commonly used as a 
reagent. 

Communications from the Laboratory of the 
University of Greifswald.—These communications 
consist of a paper on the aCtion of bromine upon ortho- 
amido-sulpho-benzolic acid, by H. Limpricht; one on 
ortho-bromo-sulpho-benzolic acid, by A. Bahlmann; and 
one on metamido-sulpho-benzolic acid and bromo-sulpho- 
benzolic acid, by H. Beckurts. 

Observations on Zirconia.—R. Hornberger.—The 
analogy of zirconium with silicium to be traced in many 
inorganic compounds does not extend to organic bodies. 
Oxide of zirconia cannot combine with alcohol radicals so 
as to form compound ethers in which it plays the part of 
an acid, as does silica in the silicic ethers. In contra¬ 
distinction to silicium zirconium is eleCtro-positive with 
organic groups of atoms. 

A Criticism on the Researches of R. Maly on 
the Biliary Pigments.—J. L. W. Thudichum.—A con¬ 
troversial paper. 
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Action of Zinc Ethyl upon Acetaldehyd.—G. 
Wagner.—Not adapted for abstraction. 

Moniteur Scientifiquc, du Dr. Quesneville, 
June, 1876. 

Tempered Glass.—MM. Perry-Nursey, de Luynes, 
Tell, &c.—A long account of the various processes used 
for toughening glass. M. de la Bastie has proved that 
contrary to the opinion generally received tempering gives 
to glass a solidity far superior to that of annealed glass. 

Ferments and Fermentations.—M. Ch. Blondeau. 
(Continuation.)—This treatise does not admit of useful 
abstraction. 

Essence of Roses.—An account of the production of 
this perfume at Kezanlik in the Balkan chain. 16 kilos, 
or about 130,000 roses are required to produce 30 grms. of 
the essential oil. The yearly yield of the district is 
estimated at 2000 kilos, of oil, worth on an average 
1000 francs, per kilo. 

History of the Turkey Red Manufacture.—M. T. 
Chateau.—Unfit for abstraction. 

Preparation of Pure Nickel from the Nickel of 
Commerce.—M. A. Terreil.—The author dissolves in 
7 parts of aqua regia, evaporates almost to dryness, 
re-dissolves in water, separating the insoluble matter by 
filtration, precipitates the copper with metallic iron, per- 
oxidises the iron, transforms the metals into sulphates, 
and lastly, precipitates the iron with carbonate of baryta 
and crystallises the sulphate of nickel. 

Citric and Tartaric Acids.—Taken from the Journal 
of the Society of Arts. 

Industrial Exhibition of Mulhouse.—An account 
of the opening ceremonials, festivities, speeches, &c. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 1, May 4, 1876. 

Temperature of the Interior of the Earth.—From 
observations made on the Well of Sperenburg, near 
Berlin, M. Mohr concludes that at the depth of 5170 feet 
the increment of heat must be nil. A similar decrease 
of the increment of heat has been observed in the Artesian 
Well of Grenelle. Hence M. Mohr draws conclusions 
unfavourable to the Plutonian theory. 

Nos. 2, 3, and 4, May n, 18, and 25,'1876. 

These issues contain no chemical matter. 

No. 5, June 1, 1S76. 

Putrefaction Produced by Bacteria in Presence of 
Alkaline Nitrates.— M. Meusel.— The presence of 
nitrites in common water is due to bacteria when it con¬ 
tains nitrates, and organic bodies such as sugar, starch, 
cellulose, &c. Bacteria are the agents of the transmission 
of oxygen even when in chemical combination. It is 
probably by reason of the consumption of oxygen which 
they effect that theseanimalculae are so dangerous toman. 
Nitrates are useful as manure, not merely in virtue of the 
nitrogen which they contain, but also by their oxygen, by 
means of which the bacteria destroy the cellulose. 

The Radiometer of Mr. Crookes is already employed in 
photography to judge of the time necessary for the 
exposure of an object. 

The manufacture of sea-weed charcoal is carried on on 
a large scale at Noirmoutiers, where more than 200 
furnaces are constantly at work. The value of the char¬ 
coal is from 80 centimes to 1 franc per hectolitre. 
100,000 kilos, of fresh weed give 20,000 kilos. (of dry 
material, or 5000 kilos, of charcoal, which, when incine¬ 
rated, yield from 3500 to 4000 kilos, of saline matter. 
Weeds which abound in potash, such as the Laminaria, 
contain more iodine than bromine. In Fucus nodosus, 
vesiculosus, fructicosus, &c., soda predominates, and 
bromine is much more abundant than iodine. 

No. 6, June 8, 1876. 

The Industrial Society of Mulhouse has celebrated its 
fiftieth anniversary. Delegates were present from the 
Academy of Sciences, from the Conservatory of Arts and 
Manufactures at Paris, the Industrial Societies of Rouen, 
Reims, Amiens, &c. 

MEETINGS FOR THE WEEK. 

Saturday, 24th.—Physical, 3. The following Apparatus from the 
Loan Collection will be exhibited and explained— 
Electric and Magnetic Apparatus by Prof. Petro- 
chovsky, Mach’s Apparatus for Lenses, Kerr’s 
Apparatus for showing Effect of Tension on Polar¬ 
ised Light, &c. 

TO CORRESPONDENTS. 

E. Sonstadt.—A letter is waiting for you at our office. 
C. IV. Whittaker and Co.—You had better advertise for names of 

Prussian blue and ultramarine manufacturers. 
G. S. Mackenzie.—Apply to a foieign bookseller. 

PROF. ODLING’S CHEMISTRY FOR MEDICAL STUDENTS. 

On Friday next, a New Edition, illustrated with many Woodcuts of 
Microscopical Preparations and Chemical Apparatus, price 6s. 

COURSE of PRACTICAL CHEMISTRY, 
arranged for the use of Medical Students, with express reference 

to the “ Three Months’ Summer Practice.” By William Odung, 

M.A., F.R.S., Professor of Chemistry in the University of Oxford. 

London : LONGMANS and CO. 

TEXT-BOOKS OF SCIENCE. 
On Saturday, J uly 8, will be published, in small 8vo., 

with 5 Woodcuts, price 3s. 6d. 

INTRODUCTION to the STUDY of CHE- 
MICAL PHILOSOPHY; the Principles of Theoretical and 

Systematic Chemistry. By William A. Tilden, D.Sc. Lond., 
F.C.S., Lecturer on Chemistry in Clifton College. 

London: LONGMANS and CO. 

Now ready, demy 8vo., price 3s. 6d. 

'T'ABLES forming an APPENDIX to PROF. 
1 DITTMAR’S MANUAL OF QUALITATIVE CHEMICAL 

ANALYSIS. 

Edinburgh : EDMONSTON and DOUGLAS, 88, Princes Street. 
London: HAMILTON, ADAMS, and CO., 32, Paternoster Row. 

PHYSICAL SOCIETY. 

Ophe Last Meeting of the Session will be held 
L on Saturday, June 24, at 3 p.m., in the Physical Laboratory, 

Science Schools, South Kensington. 
By Special Permission of the Lords of the Committee of Council 

on Education, Certain Instruments from the Loan Collection of 
Scientific Apparatus will be Exhibited and Explained. 

Visitors will be admitted on giving their names at the entrance. 

A. W. REINOLD,) Hon. 
W. C. ROBERTS. / Secs. 

DERNERS COLLEGE of CHEMISTRY.— 
•LJ EXPERIMENTAL MILITARY and NAVAL SCIENCES 

under the direction of Professor E. V. GARDNER, F.E.S., &c.| 
of the late Royal Polytechnic Institution and the Royal Naval College*. 

The Laboratory and Class Rooms are open from 11 to 5 a.m. and* 
from 7 to 10 p.m. daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c.,conducted. 
For prospectus, &c.,apply to Prof.E V. G., 44, Berners-street, W. 

A/T ORRIS TANNENBAUM, 37, Fitzroy 
J“V'L Struet, offers Jewellers, Mineralogists, Lapidaries, and 
especially Collectors of Rare Cut Gems (which he possesses in all 
existing kinds), large Colleaions of Fine Hyacinths in all Colours, 
Clear Spanish topazes, Blue and Yellow Amethysts, Jargon, 
Olivine, Fossils, Fine Colleaions of Shells, Thousands of Indian 
Pebbles. Polished Agates, &c., Starstones and Catseyes, Garnets, 
Cape Rubies, Fine Slabs of Lapis Lazuli, Fine Emeralds in the 
Matrix, Fine Crystallised Rubies and Brazilian Topazes, and 
Thousands of Rare Opals. Specimens and for Cuttings. Orders 
effeaed to all parts of the world. 
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THE CHEMICAL SOCIETY. 

History is said to repeat itself. The correspondence which 
has been going on for the last few weeks in our columns 
shows that a somewhat widespread dissatisfaction exists 
in regard to the election of Fellows of the Chemical 
Society, the malcontents using the ballot-box to force 
matters to a crisis. 

It will be remembered by many of our readers that nine 
years ago* we had to draw attention to a parallel state of 
affairs in the Chemical Society. Then, as now, certain 
members felt that the Fellowship of the Society was some¬ 
what too easily acquired ; then, as now, these dissentients 
thought it desirable that something should be done to re¬ 
store to the initials F.C.S. the honourable prestige which 
they feared was departing from them; and then, as now, 
an anonymous minority of the Fellows adopted the expe¬ 
dient of indiscriminate blackballing in order to coerce the 
Council of the Society to follow a particular line of action. 

Considering how exactly parallel the two cases are, it 
has been thought advisable to reprint the following report 
which was circulated among the Fellows of the Society in 
November, 1867 : and it is hoped that the fair and impar¬ 
tial summing-up of the various arguments for and against 
may tend to allay the anxiety which some of the younger 
Fellows of the Society appear to feel that their interests 
and scientific status are less thought of now than they 
were a few years ago. 

“CHEMICAL SOCIETY, BURLINGTON HOUSE, 
“ Piccadilly, W. 

“ November 11, 1867. 
“ Sir, 

“At a meeting of the Council, held on May 16th, 1867, 
it was resolved, ‘ That a Committee of five be appointed 
to consider the by-laws relating to the election of Fellows, 
Honorary Members, and Associates, and to report to the 
Council.’ It was further resolved, ‘ That the Committee 
consist of Mr. Crookes, Dr. Miller, Dr. Odling, Mr. 
Wanklyn, and Dr. Williamson.’ 

“ Upon the presentation of the Committee’s report at a 
meeting of the Council, held on November 7th, it was 
resolved, ‘ That this report be approved, and that a copy 
of it be sent to each Fellow of the Society.’ 

“We beg to append the report in question, and have the 
honour to remain, 

“ Your obedient Servants, 

“ W. Odling, 

“ A. Vernon Harcourt. 

“ Hon. Secretaries. 

“ Your Committee were appointed by a resolution, passed 
at a Meeting of Council, held on May 16th, 1867, in ful¬ 
filment of the intention which the Council announced to 
the Society in its anniversary report. 

“As. bearing upon the standard of qualification for 
admission to the Fellowship of the Chemical Society, 
your Committee, from replies they have received to a cir¬ 
cular which they addressed to all the Fellows, and from 
conversations they have held with different Fellows whom 
they chanced to encounter, have ascertained the existence 
among the Fellows of the Society of two very distinct 
views as to its nature and purposes. 
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“ Many Fellows appear to regard the Society as being 
by rights an association of eminent scientific men • and 
they accordingly look upon the Fellowship of the Society 
as a distinction which should be conferred only upon those 
who have given evidence of marked chemical proficiency 
as, for example, by the production of some original me¬ 
moir ; so that the election of anyone as a Fellow of the 
Society should stamp him at once as being a well-trained 
chemist and competent investigator. 

“In favour of this view it is urged that the initials 
T.G.S., appended to the name of any gentleman, seem to 
imply that his attainments have won for him a public 
recognition somewhat in the character of a degree; and 
that these initials ought to signify, in reality, that which 
they seem to imply, and which is indeed their proper sig¬ 
nification. 0 

“ is further urged that the Fellowship of the Chemical 
Society is essentially an honorary distinction, although 
from the ease with which it can be obtained, practically 
by any who choose, it is a distinction but little valued by 
the better sort. It is, however, eagerly sought after and 
obtained by men who are not perhaps altogether desirable 
—who certainly have no claim to the title of scientific 
chemists—and who, in some cases, do not even join the 
Society from any interest they take in chemical science, 
but solely with the view of parading a distinction to which 
their merits do not really entitle them. 

“Moreover, from the circumstance that chemistry is 
pursued, not only as a science but also as a profession and 
trade, the right to append the initials F.C.S. possesses a 
sort of trade value, exceeding its cost, to mere trading or 
professional chemists ; as suggesting that those who have 
the privilege of using these initials are better qualified 
men than their brethren who are not thus distinguished. 

“ From these causes, it is said, the Fellowship of the 
Chemical Society has gradually sunk in public estimation ; 
and accordingly it is very desirable that something should 
now be done to restore, if possible, its original prestige. 

“ On the other hand, many Fellows are of opinion that 
the Society is merely an association of individuals, having 
joint but various interests in the progress of both pure 
and. applied chemistry ; that the objeCt for which the 
Society exists is not to confer honour upon any individual 
whatever, but to promote the general advancement, dis¬ 
tribution, and application of chemical knowledge ; and 
that, as a general rule, men engaged in pursuits more or 
less dependent on or connected with chemistry, and 
taking a sufficient interest in chemistry to wish to join 
the Society should, unless personally objectionable, have 
every facility afforded them for joining it. 

“ In favour of this view, the preamble to the charter is 
adduced, and especially the following paragraph ; whereas 
certain of our subjects ‘ did establish and are now 
members of a society known by the name of the Chemical 
Society, for the general advancement of chemical science, 
as intimately connected with the prosperity of the manu¬ 
factures of the United Kingdom.and for a more 
extended and economical application of the industrial 
resources and sanatory condition of the community,’ &c. 

“ It is further maintained that the Society, from its 
origin until the present time, has always been of a mixed 
rather than of an exclusively scientific character—that 
the present Fellows form quite as distinguished a body as 
have ever constituted the Society—and that many, at any 
rate, of the most distinguished individual Fellows do not 
feel themselves at all discredited by being associated as 
joint Fellows of the Society with men who are engaged or 
interested, in chemical pursuits, but whose scientific or 
social position is inferior to their own. 

“ Moreover, of scientific as distinguished from purely 
professional societies, the Royal Society, it is urged, is 
the only one of which the Fellowship is conferred in 
recognition of eminent scientific merit—the special science 
societies being practically open to all students of and 
workers at their respective subjects, who may wish to be 

j elected to their respective Fellowships. To limit the 

The Chemical Society. 

* Vide Chemical News, vol. xv., pp. 229, 243. 
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Chemical Society then to eminent scientific chemists 
would be tantamount to making it the chemical section of 
the Royal Society, instead of allowing it to have a distinct 
fundtion and charadter of its own. 

“ It is further urged that the circumstance of chemistry 
being to some extent a profession, so far from indicating 
the propriety of making the Fellowship of the Chemical 
Society an honorary distinction, rather contra-indicates it. 
For, independently of the difficulty, or rather impossi 
bility, of withholding or conferring the honour without 
doing much injustice to individuals, the Society, by pro 
fessing to choose out the most worthy, would naturally be 

the trick of depositing cinders, tank-waste, refuse from 
mines, &c., not exadtly in a river but close to its margin, 
so that the next fresh may carry it in. The language 
employed is that:—“ Every person who puts or causes to 
be put or to fall, or knowingly permits to be put or to 
fall, or to be carried into any stream the solid refuse, 
&c.” How these words will be construed by the Courts 
it would be very rash to predidt. But we cannot help 
thinking that it would have been wiser to epaCt that no 
refuse of the kinds referred to should be laid down within 
twenty yards of the margin of any river. 

The provisions relating to the discharge of sewage into 
held responsible for its choice, and identified more or less streams are free from all unnecessary complications. The 
with the adts of each and all of its bellows. I sanitary authorities are very fairly required to use “ the 

“Your Committee having given these different views 
their test consideration, are not prepared to recommend 
any alteration in the bye-law relating to the eledtion of 
Fellows, which would have the effedl of confining the 
Fellowship of the Society to stridtly scientific men. 

“ But they think it may be advisable, although they 
have failed to elicit evidence of the admission of any 
significant proportion of unsuitable persons into the 
Society, to make some modification in the present bye¬ 
law, with a view to increase the security against the 
accidental eledtion of undesirable candidates. 

“ They accordingly suggest that in future, or after a 
certain interval of time, the form of recommendation of a 
candidate, referred to in ihe first paragraph of the bye¬ 
law in question, shall be required to be signed by five 

best pradtical and available means to render harmless the 
sewage matter so falling or flowing.” What such means 
may be is not specified, but it is left to the local boards, 
town councils, &c., to seleCt from amongst the known 
processes whatever is best adapted to their individual 
case. We are also glad to find that there is no hard 
and fast standard laid down as to what may and what 
may not be discharged into any river. We have so often 
insisted on the futility of any arbitrary standard as 
applied to the polluting influents, that we must be 
pardoned for rejoicing over Mr. Sclater-Booth’s measure 
as a triumph of common sense over official pedantry. 

For the liquid refuse of manufacturing establishments 
the provisions are similar. The perplexing distinctions 
drawn in the Bill, as introduced last year between nuis¬ 
ance of old and of comparatively recent standing, no 

occur among manufacturing or mining refuse, such as 
is made the subject of any arsenic, chrome, lead, &c. 

especial prohibition, which may be regarded as great, if 
not too great, leniency. But the local authorities if 
receiving dangerous or poisonous materials into 

instead of by only three Fellows of the Society, of whom longer find a place. No poisonous ingredient likely to 
three at least instead of only one shall be required to sign 1 - 
from personal knowledge; and further, that in the second 
line of the printed form of recommendation, the words 
4 Qualification or Occupation ’ shall be substituted for the 

words 4 Position, Profession, or Occupation.’ I receiving dangerous or poisonous materials into their 
“ At piesent your Committee are not disposed to advise sewers are to be empowered to require compensation for 

any alteration in the second paragraph of the bye-law, the additional outlay required in their purification. We 
which requires three-fourths of the votes given to be in cannot see any other possible solution of the difficulty 
favour of the candidate, in order to efTeCt his election. If, The law cannot fairly require every dyer, fuller, tanner, 
however, contrary to the anticipations of the Committee, &c., to purify his own waste waters since many manu- 
any section of the bellows should be found to make an faCturing establishments are built in the heart of towns, 
improper use of this requirement, your Committee would where there is no room for precipitation tanks, filter-beds, 
then recommend that one or other of two courses should or any 0f the various appliances required. We trust, 
be proposed by the Council and adopted by the Society; therefore, that manufacturers will not oppose this clause, 
that is to say, that the bye-law should be so altered as to and that they will gradually see the way to render their 
render valid the election by a mere majority, or else that | liquid refuse both less plentiful and less offensive than at 
the bye-law should be temporarily abrogated, and during 
its abrogation the election of Fellows be delegated by 
the Society at large to a Committee appointed for the 
purpose. 

THE NEW BILL FOR THE 

OF THE POLLUTION OF 

PREVENTION 

RIVERS. 

The Ministry has at last fulfilled its promise, and this 

eagerly awaited measure has been actually introduced. 

present. We dare not expeCt that in every case their 
success will be as signal as that of the alkali manufac¬ 
turers in the condensation of their hydrochloric acid gas, 
and we cannot forget that even this boasted condensation, 
when carried to the perfection now deemed requisite, is 
found not a source of profit but a decided burden. It is 
stipulated that the local authorities shall not be bound to 
receive into the sewers any matter which might render 
the sewage or its deposit unfit for application to the land. 

The two 44 saving clauses ”—so-called, perhaps, in irony 
—are most objectionable. The one declares that 44 the 
powers given by this ACl shall be deemed to be in addition 

In what shape it will become law, if at all, lies beyond to and not in derogation of any other powers conferred by 
the scope even of an editor’s prescience. But we may | ACt of Parliament, law, or custom.” This is most unfor- 
safely say that it deserves to pass ; not that it fulfils all 
the reasonable expectations of the friends of sanitary 
reform, but it attempts quite as much as in face of the 
powerful interests to be encountered there is any proba¬ 
bility of being accomplished. We accept it, therefore, in 
the spirit of the homely old adage which tells us that 
44 half a loaf is better than no bread.” 

The first part of the Bill is directed against the very 
common practice of using the streams as carriers not 
merely for liquid but for solid refuse. This is an evil 
about which there can be no dispute, since the rubbish in 
question, even if it has no tendency to pollute the waters, 
interferes with their due flow, and renders floods both 

tunate. It is not fair that a quarrelsome or fanciful 
neighbour shall have in his reach a whole armoury of 
offensive weapons to use against either manufacturers or 
local authorities. Every one should know exactly his 
position with respeCt to the pollution of rivers. For this 
purpose there should be but one way ol proceeding against 
offenders. So long as the multiplicity of remedies exists 
no one can tell when he is safe. The second “ saving 
clause ” is, if possible, still more amiss. By it the doings 
of the Metropolitan Board of Works are formally excluded 
from the operations of the ACt. It is a common saying 
the greater the offender the more lenient is his treatment* 
and here we find it fully exemplified. Perhaps, however, 

more frequent and more destructive. It may, perhaps, be had the said Board of Works been placed upon the same 
doubted in how far the wording of Section 3 will apply to footing as the Town Councils of Leeds, Birmingham, or 
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Manchester, the representatives of the Metropolitan 
boroughs would have combined in opposition. 

These defedts apart we consider the measure useful and 
practicable and wish it a safe passage through the Houses. 

NOTE ON PICROTOXIN. 

By RICHARD APJOHN, F.C.S., 

Prceledtor of Chemistry Gonville and Caius College, Cambridge. 

Some time since I prepared a large quantity of picrotoxin 
from the seeds of the Cocculus indicus with a view of 
studying more closely the properties of this remarkable 
substance. After making a number of experiments on 
this body I have no hesitation in saying that the deter¬ 
mination of its melting-point furnishes an easy and certain 
criterion of its identity. 

The method I have employed for determining its 
melting-point claims no novelty. About half a milligrm. 
of the substance was introduced into a capillary tube 
sealed at one end. The tube was then attached to a 
thermometer by means of a few turns of fine platinum 
wire, and the whole was gradually heated in a beaker of 
oil of vitriol. In four experiments the pricrotoxin was 
observed to melt at 1920 C. A specimen of picrotoxin 
which I obtained from Messrs. Hopkin and Williams ex¬ 
hibited exadtly the same melting-point. 

“As far as I know, the melting-point of picrotoxin has 
never been used as a character for its detection, and in 
“ Watts’s Dictionary of Chemistry ” (vol. iv., page 643), it 
is asserted that picrotoxin decomposes without fusion 
when strongly heated. In order to test the truth of this 
latter statement about a grain of picrotoxin was intro¬ 
duced into a test-tube, and heated in an oil of vitriol bath 
to a temperature of 192° C., when it melted to an amber 
liquid. The contents of the tube when cold were dissolved 
in warm water, and set aside to cool. The well known 
stellate tufts of prismatic crystals soon appeared, and these 
crystals, when dried, were found to possess the normal 
melting-point (1920 C.) of picrotoxin. From these expe¬ 
riments it is, I think, sufficiently demonstrated that picro¬ 
toxin has a definite melting-point, and that it does not 
undergo decomposition at the heat at which it melts. 

I may also state that crystals of picrotoxin deposited 
from an aqueous solution contain no water of crystallisa¬ 
tion, for having heated them to a temperature slightly 
below their fusing-point I found that they had lost no 
weight. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

June 24th, 1876. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were eledted members of the 
Society Prof. James Dewar, M.A., F.R.S.E., and the 
Hon. F. A. Rollo Russell. 

Prof. Guthrie showed the adtion of Prof. Mach’s 
apparatus for exhibiting to an audience the effedt of lenses 
on a beam of light passed through them. It consists of a 
long redtangular box with glass sides, in which are several 
movable lenses. A parallel beam of light falls on a 
grating at one end of this box, and is thus split up into a 
number of small beams, which are rendered visible by 
filling the box with smoke. After passing through the 
first lens the rays fall on a movable white rod, which may 
be placed to indicate the focus. The light then falls on 
another lens partly covered with red and partly with blue 
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glass, in order to more precisely exhibit the paths of the 
rays. 

Baron Wrangell exhibited the apparatus employed by 
Petrochovsky in his magnetic experiments. Thete 
experiments had reference to (i) normal magnetisation ; 
(2) the measurement of the distance of the poles of a 
magnet from its ends; and (3) a thermo-eledtric apparatus. 
The determinations were very much simplified by employ¬ 
ing a unipolar magnetic needle formed by bending a small 
bar magnet at right angles at about a quarter of its length 
from one end. The needle is then suspended by a fibre 
attached to the end of the short arm, and the longer 
arm is maintained horizontal by a brass counterpoise 
weight. It will be evident that as one pole is in the axis 
of rotation it cannot have any effedt on the motion of the 
needle. By turning up each end in this manner the mo¬ 
ment of the magnet may be ascertained without knowing 
the exadt positions of the poles. If a magnetic needle be 
so placed that a bar magnetparallel to it has no effedt in de- 
fledting it from the meridian, and the bar be then struck with 
a brass hammer, the state of equilibrium will be disturbed, 
as is shown by the motion of the needle. This, however, 
is not the case with a piece of soft iron round which an 
eledtric current is passing. The apparatus employed in 
the experiments on “ normal magnetisation ” consisted of 
an arrangement for passing a current round rods of soft 
iron of varying lengths, so constructed that any number 
of the surrounding coils can be removed in the manner of 
an ordinary rheostat. After the current has been passed 
round the bar it is moved until its residual magnetism has 
no effedt in deflecting a delicate unipolar needle from the 
meridian. The current is then passed round it, and the 
coils are adjusted until the magnetised bar has still no 
effect on the needle. The effect of the coils themselves 
is eliminated by means of a subsidiary coil. When the 
current is thus adjusted, the bar is said to be “ normally” 
magnetised, and M. Petrochovsky has ascertained that 
this condition is satisfied when the length of the coil is 
o‘8 times that of the bar, and this is independent of 
the strength of current. This, then, is the only case in 
which the position of the poles is the same as when the bar 
is charged with residual magnetism. For the determination 
of the positions of the poles of a bar magnet a somewhat 
complicated apparatus was employed. A large unipolar 
magnet, about 8 inches in length, provided with a bifilar 
suspension, was enclosed in a glass box. A fine silver 
wire was stretched parallel to the axis of the needle 
between two projections on it, and it also carried a fine 
index at the horizontal end. The wire is focussed in a 
telescope which can be made to travel along rails parallel 
to the magnet, and the index at the end can be observed 
by another telescope. A small magnet at right angles 
to the large magnet can be moved with the first telescope, 
and the point at which its effedt in defledting the unipolar 
is the greatest is ascertained by varying its position 
parallel to itself along a graduated scale, and then 
observing the space through which a subsidiary magnet 
must be moved in order to restore the unipolar to its 
initial position, as observed in the second telescope. 
When this point is reached it must be exactly opposite 
the pole of the large magnet. It was thus found that the 
poles are at a distance of one-tenth of the length of the 
magnet from its ends. To determine the position of the 
poles of a horseshoe magnet a delicate magnetic needle is 
placed below a fine wire in the meridian, and a horseshoe 
magnet is brought so that its two ends are immediately 
below the wire and near the needle. In the case of an 
eledtro-magnet the point at which its effedt is greatest is 
found to vary when the coils are moved towards the ends, 
and is nearest to the ends when the coils projedl slightly 
beyond them. The third series of researches referred to 
was on the influence of an eledtric current on the thermo- 
eledtric adtion of soft iron. A number of strips of iron are 
connedted by means of copper studs, and when currents 
are passed round the alternate strips it is found that the 
system adts as an ordinary thermo-pile. This question is, 
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however, still under investigation. In reply to a question 
of the President, Baron Wrangell stated that the effedt 
of increasing the number of coils in the horseshoe magnet 
on the position of the poles is also still under investigation. 

Prof. Barrett then made a brief communication on the 
magnetisation of cobalt and nickel. Pie has recently made 
some experiments on these metals with a view to ascertain 
whether they undergo any elongation or contraction simi¬ 
lar to that experienced by iron during magnetisation. From 
his first experiments he concluded that cobalt elongates 
slightly, but that there is no effedt on nickel, but this latter 
result may have been due to the fadl that the metal was 
not absolutely pure. He has, however, obtained through 
Mr. Gore a fine bar of pure nickel about two feet in length, 
and now finds that it contracts, and that the amount of 
this contraction is about the same as the expansion of a 
like iron bar when similarly treated. 

Prof. Guthrie then described some experiments on the 
freezing of aqueous solutions of colloid substances, which 
he has been studying in connection with his recent inves¬ 
tigations on Cryohydrates, &c. If a solution of sugar be 
gradually cooled the temperature at which ice separates 
out is always below o° C., and the extent below increases 
with the amount of sugar in solution. But he finds that 
in a solution of gum, having exactly the same chemical 
formula, the ice always separates at o° C. whatever be the 
amount of gum present. Thus, while every crystalline 
substance forms a freezing-mixture when mixed with ice 
or snow, colloids are incapable of doing so. The gum and 
the water do not recognise each other, and similar results 
were obtained in the case of gelatin and albumen. These 
faCts are strictly in accordance with the results of Prof. 
Graham’s classical researches. It almost follows that 
when heated similar effects are observed, and Prof. Guthrie 
has found that solutions of gum in varying proportions 
alway boil at ioo° C. 

Mr. W. Chandler Roberts said that this important 
discovery was one that his late distinguished master would 
have welcomed, and he expressed a hope that Dr. Guthrie 
would continue his experiments with the series of colloids 
actually prepared by Graham. 

Prof. Guthrie then showed the experiment by which 
Dr. Kerr has recently proved that glass, resin, and certain 
other substances exhibit a depolarising effect when under 
the influence of a powerful electrical tension. With the 
help of Mr. Lodge, Dr. Guthrie has succeeded in repeating 
these exceedingly delicate observations, but the effeCt is 
very slight, and ill suited for the leCture-room. A beam of 
polarised light traverses a thick plate of glass in which 
two holes have been drilled, nearly meeting in the centre, 
and two wires are fixed in these, and connected with the 
terminals of a powerful coil. The light after passing 
through the analyser falls on the screen. If now the 
analyser be so turned that the illumination is least before 
the current is turned on, the brightness of the field will 
be seen to increase as soon as the circuit is closed, and 
this brightness will gradually increase up to a certain limit. 
The effeCt is greatest when the light is polarised at an 
angle of 450 to the line joining the terminals. 

1 he President then adjourned the meetings of the 
Society until November. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 

General Meeting, March 23rd, 1876. 

John Pattinson, President, in the Chair. 

(Continued from p.258.) 

Mr. R. C. Clapham read the following paper:—“ On a 
New Decomposing Furnace Patented by Messrs, yoncs and 
Walsh." In the first place I must apologise to the 
members for bringing before them a paper which would 
have been better placed in the hands of those more con¬ 
versant with the new decomposing furnace, but my excuse 
must be that it was those very gentlemen who could have 

done it so well who first pressed the matter on my 
attention. 

The best methods of decomposing salt with sulphuric 
acid have long attracted the attention of manufacturers, 
for it is admitted on all sides that those adoped hitherto 
in practice have been unsatisfactory, leading to expenses 
from partial stoppage of the work, breakage of pans, and 
loss of sulphuric acid. 

When the present system of making soda was com¬ 
menced on the Tyne in 1820 (at that time called the 
French system), the chemical trade was very limited, and 
small lead pans lined with brick work were used in decom¬ 
posing salt. A charge of 2 cwts. of salt was taken, the 
sulphuric acid was slowly poured upon it from a carboy, 
through a hole in the top of the furnace, and it took three 
hours to complete the operation. But as these lead pans 
were so liable to be injured, a fire-brick furnace was sub¬ 
stituted in 1828, which was looked upon then as an 
improvement and was well known locally as the “ Dandy ” 
furnace. At that time no attempt was made at the con¬ 
densation of the hydrochloric acid fumes, and they passed 
direCtly into the atmosphere. A great improvement upon 
the above was introduced in 1840, by the late Mr. John 
Lee, who applied a metal pan about the same size as we 
now use, and its adoption by the trade has led, amongst 
other advantages, to a large saving in sulphuric acid. 
This pan has, however, been always liable to frequent 
breakage from negligence of workmen and other causes, 
and to get over this difficulty various substitutes have at 
times been tried. In i860 I had some fire-clay pans 
made at the Scotswood Brick Works, which were used at 
the Walker Alkali Works. They were found to work 
pretty well, but were given up from the difficulty of getting 
them properly heated. 

If we allow that the life of an ordinary decomposing 
pan is long enough to turn out 2000 tons of salt (in a few 
cases it may be more, but many of those present will know 
that in some cases 1000 tons is a fair quantity), I calculate 
that on the Tyne alone not less than £6000 per annum is 
spent in renewal of decomposing pans; and if we take 
into account the loss of time caused by the breakages, the 
extra labour required, and the waste of acid, the money 
loss under these heads will be very considerable. In the 
face of these faCts there would then appear to be ample 
room for improvement. Messrs. William Jones and John 
Walsh, of Middlesbro’, have contrived and ereCted a new 
class of decomposing furnace, which completes the whole 
charge of salt in one furnace. This furnace has now been 
at work several months, and from an examination of the 
plates forming the dish of a furnace which was laid off a 
few days ago, I found the plates to be as fresh and good 
as when eredted. 

The furnace, which is now in adtual work, and from 
which regular results have been obtained, consists of a 
metal dish divided into six segments, all tightly fixed 
together. The metal is 2J inches thick, and the whole 
rests on solid brick work. Its inside diameter is 15 feet, 
and the charge of salt is about 12 tons each twenty-four 
hours, so that a furnace of this capacity (allowance being 
made for draughts and local matters) will turn out about 
80 tons of sulphate in six days. The batch is kept in 
constant motion by means of two metal arms, worked 
from a centre shaft, to which are fixed paddles and rakes, 
and the whole mass is much more completely mixed than 
in a hand-worked furnace, and the sulphate produced is 
of a fine and uniform character. Mr. Walsh, who is 
present, has kindly undertaken to explain the furnace 
more fully afterwards, from the working model on the 
table and from the plans exhibited. The motion given to 
the crown wheel is got from a donkey engine, and an 
engine with a 6-inch cylinder is found to be sufficient to 
work the furnace. At present the batch is both charged 
into the furnace and discharged by hand, but Mr. Good¬ 
man expedts to perfedt a plan to do this by machinery. 

The advantages to be derived from this new furnace 
may be described as a more regular daily plan of working; 
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freedom from sudden stoppages by the breakage of the 
present pans ; a direct saving in wages, as only one work¬ 
man is required on each shift for charging and working 
the furnace ; a saving of fuel, as the heat required is less 
than in the old furnace, and 3 cwts. of coke per ton of 
sulphates is used in the place of g cwts. of coals 
( —cwts. coke) by the old furnace; a saving also of 
sulphuric acid calculated by Mr. Walsh to be equal to 
2 per cent. Then again, owing to the complete mixing 
and better working of the batch by machinery, a great 
inconvenience felt by the public living in the neighbour¬ 
hood of chemical works, by the batches being sometimes 
drawn by the workmen in a partly finished state, and con¬ 
taining free hydrochloric acid, is entirely avoided. The 
fumes are emitted in a gradual and uniform manner 
throughout the working of the batch, and the condensa¬ 
tion^, therefore, more perfect; and as the whole of the 
gas is passed through one coke tower, it is condensed into 
hydrochloric acid of 26° to 28° T. 

It therefore appears that both in an economical and 
sanitary point of view, this furnace is an improvement on 
its predecessors. In the description I have given I have 
purposely confined myself to a furnace in adual daily work, 
and from which known results have been obtained ; but it is 
not unreasonable to exped that experience may show that 
a much larger weekly turn out may be possible. There 
are several members present who are interested in perfect - 
ing the successful working of this furnace, amongst whom 
I may mention my friend, Mr. Jones, one of the patentees, 
Mr. Walsh, and Mr. Goodman ; and I shall feel greatly 
indebted to them if they will give the members the benefit 
of their experience, and fill up the blanks which I may 
unintentionally have left. 

Mr. Jones said he did not know that there was very 
much which he could add to what Mr. Clapham had 
alieady said, but he might perhaps give them a short 
account of how they came to adopt this furnace. He 
might say they were absolutely driven to it by the mis¬ 
conduct of that very low class of workmen, the decom¬ 
posing men. They had their troubles at Middlesbrough, 
as well as we on the Tyne had ours ; and with the men 
constantly getting drunk and coming in and breaking the 
pots, it became at last a serious question whether they 
could not dispense with them altogether; and he made up 
his mind that they would endeavour to do so, even if it 
cost them more to do the work by mechanical means than 
by manual labour. That was their motive in trying this 
plan. Now, they found at first that continuing a few of 
these men to work the furnace, they had very great diffi¬ 
culty in getting it to work at all. By some mysterious 
means which they had not the means of ascertaining, the 
furnace perpetually went wrong at night: a cog broke, or 
the crown wheel gave way, or something or other went 
wrong; and they did not get to the end of that trouble 
until they had discharged every decomposing man from 
the place and got common labourers to do the work. 
Since then they had got on very much better with the 
laboui department. He might say that now the labour 
was done by one man—a strong, serviceable fellow who 
nad been a cab driver, and he drove the machine by day, 

ancy hi5rmaue night; so that by means of one man 
eac shift they were now doing the work which formerly 
required three men—that was to say, they had a decom¬ 
posing man at the pot, and of course they had a man at 
tne roaster, and a man wheeling to the pot. Now, their 
one man does the whole of this work with the present 
machine. He wheels his own charges, he charges the 
machine, he minds it during the operation, and he dis¬ 
charges it; so that they would see that in those points 
there was a very considerable saving of labour; and the 
tact was that at the present time they were simply paying 
this man or rather these two men—who work the 
furnace at the rate of id. per cwt.; for that they did the 
whole of this work, and were earning nearly £3 a week 
each, so that they were liberally paid—too liberally paid. 
1 here was no doubt that by quickening the process a 
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little they could do better. They had not yet got quite 
all the satisfactory results they wished for, but by shorten¬ 
ing the times of the charges, and getting a larger output, 
they would work the furnace 'cons iderably cheaper than 
they were doing. Their Mr. Walsh said he would not be 
satisfied until he got it done for £d. a cwt., or iod. a ton. 
He had not got it to that yet, but he had accomplished 
so much that he (Mr. Jones) did not doubt he would do it. 
As to the time of working the charges, they were at 
present working the furnace under a little want of 
draught, and therefore it had not yet quite fulfilled Mr. 
Walsh’s expectations as to the amount of output; it was 
doing very little more than a smaller furnace which they 
had at work previously, and which had a better draught. 
But this was a mere mechanical matter, which could be 
put right in a few days. Then, it would be a great point 
to save time and save fuel by getting the charges put in 
and withdrawn by mechanical means, and a considerable 
saving could be effected in that way. Gentlemen would 
easily understand that a man could not throw five tons of 
stuff into anything with a shovel in a very short time ; it 
took fully an hour—with a very good man indeed—to 
throw in five tons with a shovel; so that that hour is practi¬ 
cally lost in charging a machine ; and it took a still larger 
time to draw that charge out by hand. These were the 
two points which Mr. Goodman thought he would be able 
to improve upon very materially by means of the con¬ 
trivance he showed upon that plan, and he (Mr. Jones) 
did not doubt it would be so. When these were added to 
the existing furnace, he was strongly of opinion that it 
would turn out fully what Mr. Clapham had stated in his 
paper that night, and perhaps more. He was not aware 
there was any other point which it was necessary to men¬ 
tion except this—that in Middlesbrough, as many were 
here, they were formerly always in hot water with regard 
to nuisance. This was always a very delicate point with 
them at Middlesbrough ; and being isolated chemical 
works, they were more easily “ spotted ” than we were 
here on the Tyne ; they could not throw it upon a neigh¬ 
bour as we could here. It was always known to be the 
chemical works ; whenever there was a stink in the town, 
either from brickworks or anything else, the unfortunate 
chemical works had always to bear the blame. Well, 
now, fortunately with this furnace they had no trouble 
whatever in that respeCt. Many of the gentlemen present 
had been at the works during the time the furnace was 
working and while the charges were being withdrawn and 
laid on the floor, and he thought they would bear him out 
in saying there was no nuisance from escaping gas worth 
speaking about. Then, as regards the condensing, he 
thought this was a satisfactory point, viz., the whole of 
the hydrochloric fumes as well as the products of combus¬ 
tion pass from the furnace into the condensers. They 
had an arrangement for cooling the gases before they 
entered the condensers. Gentlemen had been afraid the 
heat would break the flags, but they need not have been 
nervous on that point; the heat was not so great as to 
damage any of the flags, and they cooled the gas a little 
before it entered the condenser by means of a jet of water. 
But the result of this arrangement was, they had the 
whole of their hydrochloric acid at a suitable strength: 
It runs from the condenser usually at about 26° T., and of 
course they got rid of the two towers. They had no 
roaster tower, but all the gas went through one, and was 
obtained from the condenser as muriatic acid at a strength 
of about 26° warm. 

Mr. Mond asked if Mr. Jones would state what quantity 
of muriatic acid 26° he obtained from a cwt. of salt. It 
looked to him to be a wonderful result for one tower 
getting heated acids to complete the condensing. He 
knew they had not been able to do so in Lancashire, 
where they had worked hard to improve their furnaces. 

Dr. Lunge thought it only fair to state as an unbiassed 
witness that Mr. Mond had assured him that the con¬ 
densation at Messrs Jones and Co.’s works was excellent; 
and when he (Dr. Lunge) was there, a gentlemen who 
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was there along with him assisted Messrs Jones’s chemist 
in taking a chimney test ; he was present at the test, and 
they then found the escape only to be o‘i of a grain per 
cubic foot—which of course was an excellent result. He 
thought the explanation of the difference between the 
results of Messrs. Jones’s furnace and that used at the 
Lancashire works — those, for instance, of Messrs. 
Hutchinson—where both the oven and roaster gases are 
going along into the condensers mixed with fire gases was 
this—that, in the first case, the evolution of the gases was 
over quickly, while here it was given off very gradually, 
and of course the condensation was comparatively easy 
in that respedt; and, secondly, the temperature of the 
furnace was evidently far below that of an ordinary open 
fire-grate. He might say that the cooling arrangement at 
Messrs. Jones’s works, as Mr. Jones himself had men¬ 
tioned, was only of a temporary nature, and might, in his 
opinion, be improved greatly. He went to the works 
with this question in his mind—how the condensation of 
the acid might beeffedted; whether the condensation of 
the acid could be effedted completely, and a strong acid ? 
and he came away entirely satisfied on that point. As he 
was on his legs he would like to ask another question— 
that was with regard to the output. The output of the 
furnace was stated at 80 tons. When he was at Middles¬ 
brough the charges were not sj much as that; he thought 
it would be only about 50 or 60 tons they would be getting 
there. Of course the pan was not so large as the pan 
which Mr. Goodman had designed ; and it was also 
perfectly clear that the mechanical arrangement for 
charging and discharging would lessen very largely the 
time in which the process could be completed, and 
possibly enable the three charges to be made into four— 
the charge to be completed in six hours instead of eight, 
which of course would very largely increase the produc¬ 
tion. On this point it might perhaps be interesting to 
many members to receive some more specific information 
from the patentees. 

Mr. Glover asked if Mr. Jones would also state the 
superficial area and cubic capacity of his condenser ? 

Mr. Jones said, Mr. Walsh told him that their con¬ 
denser was 6 feet square inside and 40 feet high, and the 
meeting could easily work that out. In reply to Mr. 
Mond, he could not say exadtly the proportion of hydro¬ 
chloric acid obtained per cwt. or ton of salt—they never 
worked exadtly to that scientific accuracy. They had, 
however, got a good name for condensing, as Dr. Lunge 
had said, and Mr. Todd (the inspector) thought it very 
good. He had before him a few of the tests, from the 
condenser itself, taken by Mr. Todd in the chimney:— 
Feb. 4, it was 0*1 ; Feb. 7, cog; Feb. 10, 0*08; Feb. 14, 
o*ii, &c., &c. None of them exceeds 0*2. 

Mr. Glover—I infer that your draught is from the top 
of the condenser into the chimney. 

Mr. Jones—Yes; we have a pipe from the top of the 
condenser down to a flue leading to the chimney. Then 
with regard to the wash tower, to which Dr. Lunge had 
referred, there must, of course, be some small amount of 
gas condensed by the spray there, but he had tested it 
himself personally several times, and had never found it 
stand higher than i°, so that it did not amount to much, 
and water of that strength could easily be pumped up if 
necessary, and used in the condenser. They did not do 
that at Middlesbrough ; they had no arrangement for it. 
The very gradual way in which the gas was evolved was, 
as Dr. Lunge had stated, in favour of a perfect condensa¬ 
tion. They did not get it off in a great rush, as they used 
to do in charging a decomposing pot. The condenser 
used to be overpowered, and there was a back draught 
into the faces of the men. Now, the salt was gradually 
charged into the furnace, and came gradually into con¬ 
tact with the acid. Another little matter that occurred to 
him was, the question of the wear of the iron work of the 
furnace. Whilst the arms of the agitator were of wrought- 
iron there was a tendency in them to bend considerably, 
so that they had to stop the furnace for the purpose of 

renewing these arms. In the furnace now at work they 
had no wrought-iron work, the arms and scrapers were 
made of metal. There was on the table a sample of a 
scraper, which had been working in the present furnace 
for nearly three weeks. That was the original form and 
size of it, and, as gentlemen would see, it had worn down 
only three-quarters of an inch during that time. That 
was the whole of the wear of the iron work during that 
time ; there had been no visible or perceptible wear in the 
pan itself. They had had the pan, which was eredted last 
November, very carefully examined (it had been working 
very steadily up to now), and there was no appreciable 
wear of the pan. The rest was closed-in brick work, and 
the heat, not excessive, passing over the surface of the 
stuff did not seem to affedt the metal work of the pan at 
all. 

(To be continued.) „ 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—Of all the aggrieved who have lately occupied so 
much of your valuable space not one has clearly stated 
the reason of the systematic and indiscriminate black¬ 
balling resorted to by some of the members. A kind of 
undefined vague feeling seems to prevail amongst them 
that by a proceeding of this kind the status of the Society 
will be raised : the motive is an excellent one, but the 
results of the movement have been anything but satisfac¬ 
tory. Mr. “ Twig ” writes to say, “ We want unity and 
vitality,” and he then proceeds to use his utmost en¬ 
deavours to destroy the unity and injure the vitality of 
the Society. Some of them, again, compare the Chemical 
with the Royal Society, forgetting that the latter is a 
close society, and therefore differing entirely from the 
former. The real question is—Does the Chemical Society 
adequately carry out the objedt for which it was founded, 
viz., “ The general advancement of Chemical Science ? ” 
No one who has watched the progress of the Society 
during the last six or seven years could conscientiously 
say that it does not. It follows, therefore, either that 
the grievance of the blackballed is fidtitious, or that they 
have a design to alter the constitution of the Society. 

The charadter of a large Society like ours depends, not 
so much on the qualifications possessed by individual 
Fellows, as what they do colledtively to advance science. 
It is simply ridiculous to speak of the Society ‘‘in words 
of open contempt ” because some of the Members are not 
“ chemists by profession.” In face of the fadt that some of 
the Officers of the Society are dilettanti who have earned 
a European reputation by their labours in chemical re¬ 
search, the blackballed would exclude a man merely 
because he is a dilettante—because he does not pradtise 
chemistry as a profession. It is possible there may be 
some Fellows of the Society who abuse its privileges and 
make use of the letters F.C.S. to impose upon the un¬ 
scientific public. These,however, are not dilettanti but “ pro¬ 
fessional chemists,” whom it would be vain to attempt to 
exclude by the requirement of a statement of qualifica¬ 
tions, so much insisted on by the blackballed: as in the 
case of the vendors of spurious degrees or promoters of 
bogus companies et hoc genus omne they would no doubt 
find it an easy matter to prepare a certificate which would 
appear very satisfactory in this respedt. For such men, 
however, to obtain the signature of our President, or any 
member of like standing, would be an impossibility. 

Prof. Roscoe calls the blackballing meaningless. It is 
to be feared, however, that it is not so in all cases, but 
that self is really at the bottom of the movement; how 
otherwise should we have some of your correspondents 
complaining that it is not an honour to belong to the 
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Chemical Society, that the letters F.C.S. are not “ some¬ 
thing of definite value,” which in plain English means 
that the mere fad of being a Fellow of the Society does 
not materially help them in their professional career. It 
is quite true F.C.S. put after a name does not signify that 
the possessor is a good chemist, and, what is more, it was 
never intended it should do so. 

A word on a personal matter. One of your correspond¬ 
ents say the writer of the present letter is himself a 
“younger brother.” It is true. I have scarcely attained 
my chemical majority; for although I had some knowledge 
of the science at a comparatively early period, it is but 
little more than nineteen years ago since I began to study 
it systematically under Dr. Hofmann, and it is not yet 
quite sixteen years since my first paper was read before 
the Chemical Society. I suppose your correspondent 
thinks all young men ought to join the pseudo-reforming 
clique. Blackballing, like measles, hooping-cough, and 
other infantile diseases, is no doubt “ catching,” but it is 
sincerely to be hoped that it will not become epidemic, or 
at all events that some of the younger members may 
escape. That the blackballed at present are but few in 
number, notwithstanding some of them have said to the 
contrary, is a fad which admits of easy verification. Any. 
one who was present at the meeting on the 15th, and took 
the trouble to count the voters and divide the total by 
four, would have found considerable difficulty in adjusting 
the small quotient so as to include “ numerous followers 
and able leaders.” Some of the blackballed seem to 
think the Fellows are ignorant of the ordinary rules of 
arithmetic.—I am, &c., 

Charles E. Groves. 

PS.—Allow me more particularly to draw the attention 
of your readers to the circumstance, already alluded to by 
Professor Roscoe, that not one of the partisans of black¬ 
balling has had the courage to append his name to his 
letter. 

ORGANISATION AMONG CHEMISTS. 

To the Editor of the Chemical News. 

Sir,—-Feeling considerable interest in the scheme for an 
organisation amongst chemists, and noticing that most of 
your correspondents appear to be gentlemen who have 
already obtained a fair position as chemists, I venture to 
address a few words to you from a point of view that 
has not, as far as I have seen, been taken up in any of 
the numerous letters upon the subject, namely, the great 
advantage that would accrue to those who are desirous of 
making chemistry their profession if the proposals of 
an organisation were fairly and fully carried out. 

At present there are no schools of chemistry the course 
of instrudion in which qualifies a student for the profes¬ 
sion, neither are there any examining bodies to which he 
can apply to show his practical capability of undertaking 
any kind of chemical work. 

Those students who have obtained their knowledge by 
private study or by attending the smaller science schools 
find their path beset with difficulties. It is useless for 
them to refer to their teachers for recommendations, for 
these would carry no weight, and there being no society 
from which they can obtain qualifications their efforts to 
obtain employment would probably be in vain. Of course 
those students who have been assistants to or studied 
under well-known Chemists will not have these difficul¬ 
ties, but then these are not always the best adapted to the 
profession. There are men who have never had these 
advantages who would be likely to make great progress 
if they could obtain a fair beginning. 

# Then, again, an organised society with power to confer 
distind qualifications to its members would raise Chemistry 
to the level of the other professions, a position which it 
certainly does not at present occupy. The outside world 
has scarcely the shadow of an idea what is implied by the 
term “ chemist,” and even those positively engaged in the 

application of chemistry do not know with much greater 
certainty the range and limits of their profession. Of 
course they all have some kind of an idea, but these differ 
considerably. 

There is one point, however, which, for my own part_ 
and in which all persons who have spoken upon the sub¬ 
ject agree with me—I must strongly objed to in the 
proposed regulations, and that is excluding everyone who 
is under twenty-six years of age. With any of the other 
professions the full qualifications can be obtained by the 
age of twenty-one, and it is unreasonable to make it more 
difficult to enter the chemical than the other professions. 

However, that an organisation of some kind be formed 
is of more importance than it seems on the surface. It is 
of small import whether this be connected with the 
Chemical Society, the Chemical Department at South 
Kensington, or whether it exists upon a distind founda¬ 
tion. Trusting that the desired end will be obtained by 
those gentlemen who are working to place chemistry upon 
a fair basis as a profession.—I am, &c., 

F. Sexton, Assistant D.C. 
Dulwich College, Dulwich, S.E. 

THE RELATIONS BETWEEN THE CHEMICAL 

SOCIETY AND THE ORGANISATION 

MOVEMENT. 

To the Editor of the Chemical News. 

Sir,—The Council of the Chemical Society having now 
definitely decided on the course of adion which they are 
prepared to recommend to the Society (subjed to the 
acceptance thereof by the promoters of the organisation 
movement), the Members of the Council are now free to 
do what they were hitherto debarred from doing, viz., to 
discuss publicly the various aspeds of the question, and 
to promulgate their own views on the subjed. I would 
therefore beg space for the insertion of the following re¬ 
marks on the general asped of the question. 

I may as well premise that since the publication of my 
first communication on the subjed (Chemical News, 

vol. xxxiii., p. 40) my own views have undergone more 
than one change. At first, I was disposed to think that 
the objeds of the desired association or guild of chemical 
praditioners were entirely different from the ground 
hitherto covered by the Chemical Society; that the policy 
of that Society hitherto adopted rendered it unsuitable as 
an origin of the desired association; and that the Society 
and the Professional Association were entirely separate in 
their nature, and incapable of fusion together without 
injury to both. I subsequently was led to think that there 
were numerous difficulties in the way of establishing such 
a separate association: and that although a scheme for 
organisation through the Chemical Society would not by 
any means do all that seemed necessary and desirable to be 
done, it would nevertheless enable a distindion td be made 
between competent and incompetent men, and that it 

' might be preferable to sacrifice a portion of the ends to be 
aimed at in order to facilitate the attainment of some of 
them. Finally, an attentive study of the nature of the 
steps which appear to be possible for the Society to take 
under the existing Charter has induced me entirely tore- 
vert to my former opinions. So few of the results aimed 
at by organisation appear to be likely to be effedively 
attained if this be attempted to be carried out through the 
Society that I am reludantly compelled to believe that in 
proposing to do anything of the kind the Society will only 
weaken itself by uselessly stirring up dissention amongst 
its members. 

Collating the opinions of a large number of chemists of 
high repute from all parts of the United Kingdom, who 
have been privately communicated with by one or other 
of the gentlemen who, with myself, have endeavoured to 
bring this subjed prominently before the chemical public, 
I conclude that what is generally desired is to put the 
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occupation of a consulting and analytical chemist on a par 
with other recognised professions, i.e., to give it a legal 
status ; to do as is done in the clerical, legal, and medical 
professions, viz., to prevent as far as possible persons who 
are not properly qualified to do certain work from being 
able to impose on the public generally, by obtaining (or 
at least endeavouring to obtain) suitable enactments pre¬ 
venting such persons from being able to give certificates 
admissible as evidence, and to enforce payment for their 
services: to establish by the general consent of those 
practising the profession a Board controlling professional 
malpractices, so as to take away the stigma which the ex¬ 
istence of “ high ” and “ low ” analysts and the like have 
brought on chemists generally, and to establish an asso¬ 
ciation which shall have the power to take such steps, as 
circumstances may from time to time render desirable, for 
the public welfare and the efficient discharge of the duties 
of the sanitary officer, the manufacturer, the analyst, and 
all the other citizens whose occupation necessitates a 
thorough knowledge of chemistry in some form or other. 

It has been objected that this is a “ Trades’ Union.” 
So it is, in the same sense that the legal and medical 
organisations of this country, the Established Church, and 
many other institutions of repute are “Trades’ Unions.” 
An association of professional men (i.e., brain-workers) for 
the mutual advantage of the community at large, and of 
themselves, does in truth bear considerable resemblance 
in many respeCts to an organisation for the same purposes 
amongst handicrafts’-men : in faCt, the chief distinction 
lies in the nature of the work done, mental versus bodily. 
These correlations and differences are embodied in the very 
term “ Professional Association.” 

The establishment of a Professional Association of this 
kind, then, being the objeCl to be aimed at, the question 
arises, What are the steps that should be taken in order to 
effeCt this object in the best way ? I only propose here 
to deal generally with the broad question, “ Should the 
Chemical Society, if practicable, be made the starting- 
point for such an Association.” As for the details, either 
of the plans proposed by the Council of the Society, or 
such other scheme as the Fellows generally may think fil 
to propound, they may be safely left to after-consideration 
when the subject comes (if it should come) before a general 
meeting of the Fellows. 

The principal arguments on behalf of and against this 
broad question I take to be as follow :— 

Firstly for the Proposition.—It may be argued (1) that 
unity in the chemical world is a desideratum, and there¬ 
fore a priori the Society should be the centre of the move¬ 
ment. The truth of this is incontestable, provided the 
nature of the Society permits of its being the centre of 
the movement, which is the point at issue. 

(2.) Many persons think that the Society would be very 
likely to suffer in numbers, funds, and influence were an 
Association to be formed entirely disconnected from it, 
whilst the contrary would be tbe case were the Society 
intimately connected with the movement. This is a matter 
of probabilities and opinion. Many persons think, on 
the other hand, that no injury to the Society would accrue 
were the two entirely disconnected. Whilst many doubt 
if the Society, as a society of a scientific character, would 
be really permanently benefitted by being connected with 
a Professional Association. 

(3.) Were an entirely separate “ Institute ” started there 
is at least a possibility of its opponents and rejected can¬ 
didates endeavouring to form a rival association ; and as 
the general public would not for a long time distinguish 
between the association of competent men and that of in¬ 
ferior ones, such a proceeding would to some extent ham¬ 
per the movement: whereas, if the movement have its 
origin in the Society, successful rivalry on the part of an 
opposition would be, it is alleged, well nigh out of the 
question. It cannot be denied that there would be a great 
advantage if rival associations of imperfectly qualified 
men could be practically rendered impossible of formation ; 
but as to whether the kind of development of the Chemical 

Society which alone seems practicable under its Charter 
would be more or less efficacious in this direction than an 
independent association there is clearly room for much 
difference of opinion. Many with whom I am acquainted 
think that the imperfeCt character that any scheme working 
through the Society must necessarily possess would 
rather”render opposition schemes more probable of initia¬ 
tion than would be the case were a more thorough indepen¬ 

dent association formed. 
(4.) As a matter of policy, various influential men are 

supposed to be willing to forward a plan for organisation 
which might add to the power and influence of the Society, 
and more particularly of its Council, whilst they would 
either actively oppose, or at least hold aloof, from a move¬ 
ment not springing therefrom. Unfortunately, there 
appears to be considerable truth in this argument. Still, 
in the event of the majority of those interested in the ques¬ 
tion deciding that an independent association is on the 
whole preferable, even the aCtive opposition of a few, 
however highly placed, could only delay and retard the 
development and progress of such a scheme, and would 

not suffice to frustrate it. 
Secondly, against the Proposition.—It is alleged that 

(1), whether rightly or wrongly, a by no means incon¬ 
siderable number of Fellows of the Chemical Society are 
dissatisfied with its government and policy generally ; the 
constitution and mode of election of its Council does not 
meet with universal approval, and there is, in consequence, 
a possibility of internal storms arising at no distant period. 
Under these circumstances, to conned itself with a move¬ 
ment of a most reforming character is a dangerous aCtion 
on the part of the Society, its stability being thereby some¬ 
what imperilled ; whilst for the movement to ally itself 
with an institution the members of which are not in har¬ 
mony is unwise, as it would seriously handicap the move¬ 

ment. 
(2.) Under the Charter of the Chemical Society Fellows 

voting at the election of Officers and Council must be per¬ 
sonally present at the annual election ; proxy-voting and 
voting by letter are not possible. In the election of a 
Board of Management of a Professional Association it is 
manifest that every qualified man ought to have a right 
to vote whether he be bodily present or not. 

(3.) The Charter of the Society, although enabling (in 
the opinion of eminent lawyers) more than one kind of 
Fellow to exist, would not admit of any other title being 
applied to the body of professionally competent men 
selected from the general body; so that these selected 
Fellows must be distinguished as “ Professional Fellows” 
or “ Practising Fellows,” or in some analogous way. Now, 
firstly, it seems not at all unlikely that the general body 
of Fellows would refuse their assent to the establishment 
of such a selected class consisting of only a fraction of the 
total number of Fellows, on the ground that the others 
would thus be degraded to a lower level, and that this was 
not precisely the objeCt they had in view in joining the 
Society. Secondly, it is open to question whether such 
a title as “ Practising Fellow ” would be sufficient to dis¬ 
tinguish thoroughly the competent selected men from less 
thoroughly qualified individuals who might happen to 
possess the F.C.S.; in short, whether the chief practical 
objeCt in view—viz., distinguishing sharply good chemists 
from indifferent ones—would be adequately effected in this 

way. 
4.) Certain clauses in the Charter of the Society ren¬ 

der it impossible that this Society should be developed into 
a Professional Association of the desired kind without 
altogether destroying its character as a Scientific Society, 
if indeed such development be at all possible. The Council 
of the Society (subject to the direction and control of the 
general meetings of Fellows at which every Fellow has 
a right to be present and vote) is the only committee or 
body which can “ direCt and manage the concerns ” of 
the-Society. Any sub-committee or Board appointed by 
the Fellows (or by the Council subject to their consent) 
must either be direCtly subordinate to the Council or to 
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the general body of Fellows, or both. New regulations 
and bye-laws can only be made and established at 
General Meetings of the entire body of Fellows, and are 
only valid provided they are not inconsistent with the 
Charter (which, like most documents of the kind, is in 
various places susceptible of more than one construction). 
Consequently, supposing that a Committee or Board were 
appointed, either by the whole body of Fellows or by the 
Council subject to their consent, for the purpose of taking 
charge of the matters which would form the business of 
a Professional Association, the decisions of the Board 
could only be made subject to the approval of the Council, 
or of the whole body of Fellows, or both. The power and 
authority which such a Board must possess if it is to be 
at all ettlcacious as the executive of a Professional Asso¬ 
ciation would not be possessed by the Board appointed 
through the Chemical Society. Such a Board would have 
no power over the funds subscribed by professional men 
for professional purposes. It could only recommend to 
the Council that the funds should be employed in such 
and such ways, and could not enforce their employment 
in these ways should the Council not see fit to aCt on their 
suggestions ; and it could not prevent the Council (or 
at any rate a general meeting of Fellows) from appro¬ 
priating these funds to wholly different purposes should a 
majority decide on abolishing or modifying the then 
existent bye-laws relative to these funds. Such a Board 
could not make regulations which must be obeyed by every 
professional man belonging to the Association. It could 
only recommend to the Council certain new bye-laws, and 
the Council could not ratify these without calling 
together a general meeting of the whole body of Fellows, 
so that the regulations of the Association would finally be 
subject to the approval of a body, the majority of which 
could not belong to the Association. Such a Board, indeed, 
could never have any permanent character, as its very 
existence would be entirely dependent on the assumption 
that at every future annual meeting the general body of 
Fellows were pleased to approve of its aCtion, and to re¬ 
appoint it for such a period as some special bye-law should 
state; and even the bye-laws to which the Board owed its 
existence might be revoked and altered at a future general 
meeting, and the whole class of Practising Fellows 
abolished. 

One natural result which would spring from the esta¬ 
blishment of such a Board would be that the Professional 
Fellows of the Chemical Society would combine together 
so as to alter the mode of electing the Council, and so to 
influence the elections as always would ensure the deci¬ 
sions of the Board being of necessity ratified so far as the 
Council could ratify them; in other words, the Council 
would become not the managing committee of a purely 
scientific society, but that of a professional association 
pure and simple. Alterations in bye-laws other than those 
relating to the constitution of the Council would be gradu¬ 
ally introduced ; intestine squabbles in the Society would 
be rendered imminent; and, finally, neither the Society 
nor the Association would be an institution of stability. 
From the point of view of the interests of the Society, it 
seems extremely undesirable that such a course should be 
adopted as will inevitably lead to disputes and revolution¬ 
ary measures. The tendency towards the latter is already 
strongly marked, but is as yet only taking the direction of 
useful reforms. . The importation into the question of 
other considerations, however, might tend to pervert 
reform into total anarchy. 

The consideration of the foregoing arguments, Sir, has 
finally induced me to conclude that whilst it is possible 
for the Chemical Society, under its present charter, to 
make distinctions between those of its Fellows who are 
well qualified professional men and those who are not, it 
is impossible to carry out through the medium of the 
Society a scheme for the thorough organisation of the 
chemical profession, whilst the attempt at drawing such 
distinctions is a dangerous experiment for the Society to 
make, inasmuch as it is by no means certain that such a 

271 

plan would be assented to by the Fellows generally, and 
discord and want of harmony would certainly be 
engendered and promoted. There still, however, remains 
the possibility of the Society giving up its present charter 
and applying for a new one empowering the Society to 
split itself up into two sections, Professional and Scientific, 
each section having its own Council, the one elected by 
the professional members only, the other by the general 
body of Fellows; and each section having supreme and 
independent control over the funds and general business 
pertaining to it. To this plan, however, there are the 
objections that almost perfect unanimity of opinion as to 
the desirableness of such a course must exist amongst 
the Fellows, and it is not very likely that this would be 
the case ; whilst even if every existing Fellow desired it, 
it is very improbable that such a new charter would be 
granted. 

On the whole, therefore, it is now tolerably clear to me 
that if a Professional Association of an effective character 
is to be originated, it must be apart from the Chemical 
Society. There then arises the question, Is it preferable 
that this Association should be wholly independent of any 
existing institution, or is it feasible to develope either the 
Chemical Section of the Society of Arts or the Society of 
Public Analysts into the required organisation ? Many 
of the objections which apply to the general proposition of 
development of the Chemical Society would apply in these 
cases also. The Society of Public Analysts, moreover, 
has as yet hardly attained to such dimensions and favour 
in the eyes of the chemical profession as to render it a 
specially desirable nucleus, although in the event of its 
being clearly shown that an entirely independent institute 
would not best meet the views of the majority, it is quite 
possible that this Society might be rendered a more effec¬ 
tive starting point than the Chemical Society promises 
to be. 

In view of the approaching vacation and of the great 
interest which this subject has excited, it seems hopeless 
to expeCt that any definite conclusions will be come to by 
those interested in the subject before several months 
have passed : and indeed, precipitation in such a matter 
would be very unadvisable. But after those concerned 
have duly reflected on the various bearings of the subject, 
and have fairly weighed the different pros and cons so 
that each one may have looked well at the matter from 
as many points of view as possible, it is to be hoped that 
a definite scheme for the organisation and consolidation 
of the chemical profession will be arrived at, and that 
those who find themselves in the minority when a final 
division may be called for, will yield their own convictions 
for the general good, and that all will co-operate together 
to advance and perfect that plan which meets with the 
approval of the majority of those qualified to give an 
opinion on the subject.—I am, &c., 

Charles R. Alder Wright. 
Scientific Club, 7, Savile Row, 

June 25, 1876. 

“PRELIMINARY NOTES” OF CHEMICAL 

RESEARCHES. 

To the Editor of the Chemical News. 

Sir,—On page 324 of the Journal of the Chemical Society 
for 1874, there appears a “ Preliminary note on Per- 
bromates,” by Mr. M. P. Muir, F.R.S.E., in which he 
states that an aqueous solution of perbromic acid may be 
easily obtained by the action of bromine on the hydrate 
of perchloric acid dissolved in water, and that this 
solution neutralised with potash deposits crystals of 
potassium perbromate. He also describes the formation 
of barium and copper perbromate, but in the communica¬ 
tion there is not a single numerical quantity, reaction, or 
result of an analysis given. In the report of the last 
meeting of the Chemical Society in your journal of 

| June 23, another preliminary note on the same subject 
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was communicated by the same author, in which, if the 
report in your journal be correct, he says that he has not 
b^en able to prepare the salts in the manner he before 
stated, in fad a contradiction of the results published in 
1874. Now credit must be given to the author for having 
at once acknowledged the inefficiency of the method, but 
.at the same time this case is typical of certain others 
which have occurred previously, in which statements 
founded on insufficient experimental data have been com¬ 
municated under the form of preliminary notes, and I 
think it is a matter deserving of consideration as to 
whether notes of this kind should be published in the 
Journal of the Chemical Society. It is not as if we had 
only one record of chemical progress, but there are both 
the Journal of the Society and the Chemical News, 
and if I may be allowed to express an opinion I certainly 
think that notes of the kind alluded to should be pub¬ 
lished in the abstract of the proceedings of the society 
given in your journal, but not in the Journal of the 
Society itself, especially when they contain no numerical 
result, and may be found necessary of correction at some 
future date. This matter would have passed without 
comment had it not been that an investigation of the 
perbromates was being commenced in the laboratory 
here; but this, in deference to the preliminary note in 
1S74 having been given up, much valuable time is lost.— 
I am, &c., J. M. Thomson. 

King’s College, W.C. 

PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Improvements in the manufacture of chromates of potash and soda 
and their bichromates. J. White, Fleet Street, London. March i, 
1875.—No. 746. This consists in slaking limewith sulphate of potash 
in solution, and adding chrome ore to this mixture. 

A new and useful improvement or process of smelting and refining 
Copper ores and metallic copper. S. L. Crocker, Massachusetts, 
United States of America. March 2, 1875.—No. 768. This complete 
Specification describes a process which consists in adding zinc in 
s nail quantity in a furnace to the copper ore or ores, or to the partially 
reined metallic copper therein containing arsenic and antimony, 
whereby these impurities can be readily removed. 

Improvements in the method of and apparatus for the manufacture 
of glucose. S. H. Johnson, Lea Bank Works, Warton Road, 
Stratford, Essex. March 4, 1875.—No. 810. According to this 
Provisional Specification grain suitably impregnated with acid is 
treated with steam in such a manner that the steam may permeate 
anongst the grain and so rapidly bring it to the temperature at which 
the conversion takes place. 

A new or improved metallic alloy. A. M. Clark, Chancery Lane, 
Middlesex. (A communication from A.Le Marquand, Paris.) March 
4, 1875.—No. 815. The invention relates to a new white metallic alloy 
or white metal, which is not liable to oxidation, composed of the fol¬ 
lowing ingredients:— 

Pure copper .750 parts. 
Pure nickel .140 ,, 
Oxide of cobalt . 20 ,, 
Tin . 18 ,, 
Pure zinc. 72 „ 

1000 
Improvements in the manufacture of cast-steel ingots, and in appa¬ 

ratus for casting and rolling the same, parts of which are applicable to 
rolling iron. M. Scott, Sardinia Terrace, Glasgow, Lanark. 
March 5> 1875.—No. 816. This invention relates to the casting of 
steel ingots, a<nd to rolling the same or wrought iron. For casting 
the ingots, a number of moulds are set round a central git on a wheeled 
platform with a spare mould for receiving overflow metal from the git. 
The git and moulds are divided longitudinally, the halves secured to¬ 
gether by elastic rings driven on their taper exterior. The metal is 
run by a spout from the furnace into the git, whence it flows by fire- 
b -ick runner pipes to the bottoms of the moulds. A slag box hinged 
on a truck with means of tipping it receives the cinder from the fur¬ 
nace after the moulds are filled, the spout being turned aside. The 
air-holes in the tops of the moulds are bellied, so that the ingot has a 
projecting head by which it can be conveniently lifted and moved. 
For consolidating ingots grooved rollers are used to give local 
squeezing by indenting the ingots with furrows, and then plain rollers 
for flattening down the ridges. To avoid the inconvenience of re¬ 
versing or two-storied rolls, two sets of rolls are arranged end to end, 
one set a little in advance of the other, and are driven in opposite 
directions. The ingot or bar rolled in the one set of rolls is received 
on a cradle and transferred to the other set of rolls. The grooved 
rolls and arrangement and mode of operating with the two pairs of 
rolls are applicable in rolling wrought-iron. 

A n improved system of and apparatus for extracting mercury and 
other volatile metals from their ores. W. E. Newton, Chancery Lane, 
Middlesex. (A communication from H. Berrens, Paris.) March 10, 
1875.—No. 894. The object of this invention is to precipitate or con¬ 
dense all the mercurial vapour that the uncondensable vapours (which 
accompany it from the furnace) alone shall escape into the outer air, 
while the vapour of mercury, together with such substances as w'ater, 
tar, sulphurous acid, pyroligneous acid, or other condensable vapours, 
shall be found precipitated in the condenser. The sulphurous acid 
combines with the oxygen of the water, and is precipitated in the form 
of sulphuric acid. 

NOTES AND QUERIES. 

*** Our Notes and Queries column was opened for the purpose of 
giving and obtaining information likely to be of use to our readers 
generally. We cannot undertake to let this column be the 
means of transmitting merely private information, or such trade 
notices as should legitimately come in the advertising columns. 

Murcuric Iodate.—Allow me to add to the abstract of my paper 
on the above whichis in last week’s Chemical News the following:— 
Mercuric iodate dissolves in 2 molecules of KBrNaCl and NH4C1 if 
the solution be boiling, and in 3 molecules in the cold. 4 molecules of 
KI dissolve 2 of Hg2lQ8.—C. A. Cameron. 

TO CORRESPONDENTS. 

Nuntius, Cantab, F.C.S., Chemicus, Beta, R. G., Chemist, J. B. W.t 
and others.—Owing to the extreme length of the Correspondence on 
the Chemical Society it has become necessary to exclude all letters 
which do not bear the names and addresses of the writers. 
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